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PREFACE TO THE THIRTEENTH EDITION 


This ediuon is overdue For the 6 rst time m its long career Pve's 
^iir^jcar Handicraft has been out of print tor o\er a year Destroyed 
with Its illustration blocks and a large naitib'’r of its original illustrations 
only to be bombed agam as publication was near at hand, there have 
been times when the thirteenth ediuon se».med fated 

I believe that the thirteenth edition will edipse any previous issues 
of the work, for experience has taught roe that the success of a medical 
book IS dependent, not on luck, but on ih* energy and care which is 
bestowed upon it 

The combmed efforts of my contributors have been magnificent 
I am positively amazed at the fortitude of the Publishers Cervantes 
m pnson assiduously tvrote on scraps of paper which had wrapped 
his food Touched by such perseverance under heart-breaking 
circumstances^ his warder appealed to the pnson governor for some 
proper paper for his charge “ No,*’ said the man of iron, “ he works 
better under difficulties ” So must il be with the Publish-ra 

My labours have been lightened by the proof readers, and I wish 
10 record my thanks to Lt -Col John Bnicc. F R C S E , Mt M N 
Mathcson,FRCS,andDrs I Boycs.E EmMucI, and B P Koyiton 


J 49 Harlc', Slrefl !1 1 
Sep/‘‘nil>cr 19-1 
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INTRODUCTION 

By Hamilton BAitrv 

It is fifty eight years since Pyes Surgseal Handicraft first appeared 
When we reflect that only eight books out of every thousand which are 
published live for twenty years, and that the life of a book on an ever 
advancing subject like surgery is very much shorter than the average it is 
clear that Mr Pye pur into the hands of the profession a worl of excep 
uonal merit No less interesting and important is the fact that Pye s 
Surgical Handicraft was one of the very first medical books issued by 
the present publishers 



WALTER PVE 
ISSS 


I assumed the editorship m 193S and t set about my task m a uay 
of which I believe Mr Pye would have approved, I mquired from 
House Surgeons and Practitioners what they wanted to find m a book 
of this character 

I have continued this policy, but so vast is the horizon of surgery 
to-day compared with that of fifty years or more ago that without the 
specialized help of the contributors it would have been impossible for 
me to have conunued to provide what Mr P>e provided— a praeucal 
handbook suited to the needs of the reader 
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CHAPTER I 

THE ARREST OF HiEMORRHAGE 
By Hamk-ton Bailed 


I. BY DlCrrAL COMPRESSION 


Bccause of the fatigue it produces, digiul compression cannot be continued 
for more than ten minutes or a quarter of an hour Long before that time, 
however, hefp may have amved, or an improvised tourniquet may hate been 
applied 

The position of the hand and finger to be employed will vary, but as a rule 
the thumb had better be used i© make the 


pressure, and be reinforced if necessary by 



that of the other hand The Umb must 



ahvays be raised 

Arteries of the Head and NeeJo — In cases of injury to the scalp, the under- 
lying sfcvdl affords an admirable resisting surface for compression 

Bleeding from the lip forms an excepuon to the rule of making digital com- 
pression agamst bone, for the coronary arteries are best compressed between 
the fingers and thumbs {Fig i) 

Bleeding from the Tongue — When hxmorrhage occurs from the postenor 
part of the tongue Heath’s method should be emplo>cd A finger is passed as 
far back as possible and the tongue is hooked forward on to the mandible 

Cotntnon Carotid Artery —The thumb should be placed over the artery 
at the level of the transverse process of the sixth cervical sertebra, which is about 
iJ inches above the sternoclavicular articulation, pressure should then be made 
* 5H I 
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tnuards and baclarards In this W'ay the artery is forced awa> from the jugular 
vein and v’agus nerve, and is compressed Against the sixth iranstecse process 
(Chassaignac’s tubercle) [Fig 2 ) 

Subclavian Artery.— The only pan of the subclavian arterj which can be 
compressed is the third , this is sometimes difficult and sometimes eas} to perform 

The bone agamst which it is to be pressed is the upper surface of the 
first nb, immediately outside the 
tubercle for the insertion of the 
scalenus anticus In children or 
thm people, pressure behind the 
clavicle doivmvards and backaards 
(1*1? 3)> the inner margin of 
the subclavian triangle, wiU con- 
trol the arculation, no matter 
uhat the position of the limb and 
neck may be , but in even moder- 
ately fat people it will be neces- 
sary to depress the clavicle and 
shoulder to bring the artery neat 
enough ro the surface 

Various devices, such as the 
handle of a door key, properly 
padded, have been devised to effect the necessary compression m obese and 
muscular mdividuals 

Axillary Artery— The lower half of the second part» and the third part, 
are tolerably superfiaal, and can be compressed ui the axilb if the arm 1 $ raised 



Fir 3 -^otTipTWswn «f Ihe lluid p*r\ t<{ ih* 
«ub<Uvian tncry 



fig 4 — Compression of the brachj*! •nery Fg 5 — K^mpression of the common femoral artery 


The pressure is made against the humerus m the same manner as m the brachial 
[see belozj), and the vessel can be localized quite easily as u crosses to the outer 
side of the axillary space 

Brachial Artery — By reason of the number of accidents to which the 
upper hmb is liable, this artery requires compression more frequentlj than all 
the others put together 
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As the brachial artery is pracucally subcutaneous in its whole length, it can 
be compressed readily against the humerus The inner edge of the biceps, w hich 
overlaps it m the middle third, is the guiding line for the vessel {Fig 4) 

Femoral Artery. — ^The compression of this artery as it lies over the pelvic 
bnm IS required frequently In this situauon the arculauon may be controlled 
completely by making pressure directly backwards, i e , at right angles to the 
surface, midway between the pubic sympb^is and antenor superior iliac spine 
(F>£ 5 ) 

As far as possible pressure on the vcm should be obviated , the inguinal 
glands, too, as they lie parallel with Poupait’s ligament, must be avoided, and 
if they are enlarged, this is sometimes difhcult 

The line of the superficial femoral artery is one taken from the point above 
menuoned, between the symphysis and antenor supenor iliac spme, and the 
adductor tubercle of the femur When the knee is slightly flexed, and the thigh 
rotated outwards, firm pressure all along this line will generally succeed in stop 
ping the current of blood , but as the ancry gets deeper in its course, more and 
more force will be required The artery cannot be pressed directly against the 
bone 

Abdominal Aorta — In some cases the digital compression of this artery is not so 
exuemely difficult as is often supposed It can generally be effected in children, and 
in adults if they are thin, with lax abdominal walls and a bold antenor vertebral curse, 
and espeaally in women who are sparely nourished and have home children 

The spot where this compression shomd be made is a point three quarters of an inch 
above a line drawn across the abdomen from one ibac spme to the other (the les el of the 
aoruc division into the two common iliacs), and a Imie to the left of the middle line 
The exact posiuon of the artery should be ascertained before pressure is made, for 
frequently it is m the middle, or may even deviate somewhat to the right 

The digital compression is best and most readily made by the middle and foreflnget 
of one hand, beneath sshich a small pad of lint should be placed, reinforced by the 
pressure of the fingers of the other hand 

n. D\ TOURNIQUETS 

Tourniquets arc employed (l) To arrest hxmorrhage , or (2) To ensure a 
bloodless field during certain operatise procedures on Lmbs TTierc is not a 
better demonstration of the old adage “ it does more harm than good " than 
a badly appbed tourmquet 

A tourmquet must never be left imrclcased for more than tsventy minutes 
If by the end of this time compression is sull necessary, the tourniquet should 
be loosened sufRacntly to allow some blood to escape, when it is tightened once 
again In this way gangrene may be avened 

The application of a tourniquet consists of wo manccuvrcs — 

1 Elevation of the limb This allows the venous blood to dram away by gravity, 
and at the same time produces a reflex constriction of the ancnoles This latter effect 
occurs after a period of cloation of about two irunutes Lord Lister demonstrated 
this by the sudden blanching of a Itmb which occurs when « has been held up for that 
length of time 

2 The appbcaiion of the constneung agent Of the many panems of tourruquets 
available only a fc\s can be desenbed 

Samsvny's Tourniquet — This coostscs of a length 0/ stout rubber tubing 
wnth an anchor-shaped metal clip attached to one end {Ftg 6) Callander’s 
modification {Fig 7) enhances the case of appheauon 

The limb is elevated by an assistant, and at the end of a minute and a half 
the tourniquet is applied The skin is protected by several layers of towelling 
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or lint The most important turn is the first , every endeavour should be made 
to maVe it as tight as possible The andior is held agamst the Umb with one 
hand, while the rubber tubing is passed behind the limb and then stretched to 
«s utmost by the other hand (Fig 8) 


In order to get a good purchase, a 
fairly short length of the tubing is 
stretched m this way 

Keeping the tube stretched, it is 
applied to the hmb, and when the 
turn 1$ completed it is gnppcd bj the 
thumb and index finger of the hand 
holding the anchor Another two or 
three turns arc sinubtly obtained, and 
the free end held by passing it, still 
stretched, behind the flukes and over 
the shaft of the anchor (Fig 9) Care 
should be taken to see that the skin is 
not pinched between the loops This 
IS a useful tourniquet for the thigh, but 
K should not be employed for the 
upper hmb— the integniy of nerves, 
espeaaily the radial (musculosptral), 
IS endangered 

The Pneumatic Tourniquet — Several patterns are avaibble The cuff 
of a sphygmomanometer t$ a pneumatic tounuquet A pressure of 200 mm 
Hg will usually ensure ava$culant> of 
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The L. P. L. Tourniquet (Ftg lo) — The L P L tourniquet is so eas> to 
apply and release that it is possible for the tourniquet to be applied bj the patient 
himself (e s > a wounded airman) By pulling on one end of the stout rubber 
band the tourniquet tightens automancally The rounded metal bar should 
lie over the mam artery and when the 
screw IS turned considerable direct pressure 
IS exerted on this underlying vessel The 
release of the tourmquei is effected by 
approximating the finger grips (A) 

Esmarch’s Bandage is made of strong, 
flat rubber, 3 in wide by 6 yd long, with 
two tapes at one end 

The limb is elevated, and after an micrval 
the rubber bandage is wound around the 
limb from below upwards Each turn of the 
bandage is fully stretched before being applied 
to the limb, and each turn should just meet 
edge to edge or barely overlap the preceding 
one When the middle of the thigh or arm f , to— Th* L. P u toumiquet 

is reached, several turns are made directl) 

over each other, and the tapes tied If there is still a considerable quantity 
of the roll left, it is tucked under the last two or three turns (Fig ii), instead 
of unrolling u, so as to act as a pad and apply direct pressure on the femoral or 
brachial artery 





r, tt,— Btginniog Mo* the bomGjre h tenwreJ The nu or portion 
’ cf the Iwndiee >i unvrtppeil 

Beginning below, the bandage is now unrolled (Fig 12) as far as necessary to 
expose the field of operation There is no danger of the upper part becoming 
loose if the tourniquet is correaly appbed If the turns arc made to overlap, 
dilficul'y 'viU be encountered in unrolling the bandage 




CHAPTER II 

RTSUSCITATION 

By Haaiiltov Brilev and JoirN Bruce 

“ Lateat sanuUuh forsan " — ' a small spark pu^ perhaps he hd " This « the motto 
of the Ro^al Humane Society, the pumeert of retusataUon of the apparently jroesned 

ARTinClAL RCSPIRATIOV 

TUE best method of amficial respiration is not standardized The ueU-known 
Silvester’s method (F/^ 13) is the one most commonly adopted It is certainly 
the most easily applied in the operating theatre , but for general use on adults, 
and especially for the apparently drowned, the method of choice is that devised 



by Schafer In children, rhythmicaJ compression of the upper abdomen and 
lower nbs is considered to be more sausfaaory than any other method It should 
be emphasized that the common mistake of the novice in perfonnmg artificial 
respiration 1$ to do so too quickly Slow forable movements arc best , twelve 
tunes per miauie is the rate for an 
adult, and somewhat faster for a 
child Mote rapid speeds do die 
pauent no good and only tire the 
operator 

Schafer’s Method. — ^Pbee the 
pauent face downwards on the 
^ound, preferably with a part of a 
folded coat under the lower chest 
Do not lose tune m attempting to 

Fis 14 —Schafer’, method or artificial reypiraiian remove hlS Clothing Begin arti- 
ficial respiration as follows — 

1 Place yourself athwan or on one side of the patient’s body, m a kneeling 
posture and facmg his head 

2 Place your hands flat over the lower part of the back (on the lowest nbs), 
one on each side, and graduaUy throw the weight of your body forward on to 
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them, so as to produce firm pressure — which must not be woJent — upon the 
patient’s chest 

3 Raise your body slowly, so as to remove the pressure, but leaving your 
hands m posiuon 

4 Repeat this forward-and-backwatd movement every four or five seconds 

(Xig 14) 

How long to continue artificial respiration will depend upon arcumstances 
In general, it may be stated that if it is considered worth while attempting, it 
should never be abandoned unbl at least nv«ity minutes have ebpsed Success 
has attended efforts sustained over much longer periods For instance, 
recovery has been recorded in a case of electric shock after four hours’ anificial 
respiration 

Long-continued Artificial Respiration — In respiratory failure from antenor 
poliomyelms, ariifiaal venulauon of the lungs may ha\e to be conunued for many 
months, and a mechanical device has to be employed to ensure this The best known 
of these mechamcal respirators is the Drinker, in which the patient s body is pbeed 
in a cabinet, with his head projecung at one end The chest is dibted by reduemg 
the pressure within the chamber, and expiration is effened by the aaual ebstic recoil 
of the lungs Forced respirauons may be induced by raising the pressure, and so 
actively compressmg the chest 

TREATMENT OF COLLAPSE 

POSTURE 

The head should be lowered or the foot of the bed raised m collapse due to 
hsmorrhage, traumauc and surgical shock, anaesthesia, and electric shock It 
IS often surprising how great an improvement can be 
effected by this means alone, or m combination with the 
adequate provision of warmth Simple postural treatment 
IS also easy to apply as a first-aid measure Houai has 
pomted out that elevation of the limbs is a method of 
postural treatment splendidly appbcable to first aid The 
first-aider stands astnde the head of the supme pauent, 
and raises the lower limbs to the vertical (F(g X5) By 
pulling on the legs, the pelvis can even be raised off 
the surface Such elevation of the limbs not only renders 
them bloodless, but mduces a reflex vasoconstnction of 
the limb vessels The measure is so effective that the 
pelvis can be lowered in a few minutes, and in some tvt is — invokina 
cases the effect is enhanced if the arms arc simibrly i?! 
elevated bj a second worker h*m<»rrtue« ijmdfome. 

APPLICATION OF HEAT 

In all forms of colbpsc, and pamcubrly so m external hannorrhage, this is 
a most important supplementary measure It has been shown that heat acceler- 
ates the production of a blood-coagulaung substance in damaged tissues, and 
favours the arrest of the bleeding 

VTarmth may be appbed in the form of suitably proieacd hot water bottles, 
clectnc blankets, or “ shock ” cages fitted with electric bulbs 

In sev ere cases of shock, the type of shock cradle used should be an all metal 
one, which reflects and retains the hear. Cages of wire netting are less effective 
in emergency 
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Infusion and Transfusion — Saline infusions (Chapter XI), blood trans- 
fusion, and parooilarly plasma transfusion (Chapter XII) are of the greatest 
value as resusatative measures 

The Administration of Oxygen (Oi^tet XXVII) also plays a great part 

Oxygen-Carbon-dioxide Therapy — In most fonns of collapse and tcspiraiory 
failure or asphyxia, the respiratory centre is in need of stimulation For this purpose, 
COj IS added to the oxygen administered A useful mixture is 7 per cent CO, in 50 
per cent oxygen The increased activity tif the lung hastens the return of normal respira- 
uon, and m addition, by pievectmg or diministwg the blockage of alveoh, tends to 
prevent secondary pneumoma Qxygen-caiboo dumde adcmiustrauon is particularly 
useful in poisoning by carbon monoxide and the lung irntant gases, and in clcctnc 
shock 

RESTOHATl\'E DRUGS 

No drug yet discovered has been universally acclauned as the perfect analepuc 
Many havw b'*en, or are, in vogue, and some are useful in certain forms of 
collapse The house surgeon should be familiar with the indications for and 
the hm tations of these 

Strychnine, camphor, ether, and caffeine— the stand bys of a former decade— are 
practie^y without value, and find no place m the modem resuscitation wards They 
ha been largely supplanted by coranune, cardiazol, and picrotoxin 

Coratmne and Cardiazol, despite their names, have virmally no action on 
the heart They are cerebral stimulants, and tend to restore consciousness and 
improve respiratory and circulatory function by their effect on the medulla 
Cardiazol has the more rapid acuon, and 1$ probably the better Both are anti- 
dotal to higher levels of avertin and ether narcosis, but coraimne is quite meffec- 
Dve against the barbiturates, and in expenmemal chloroform poisorung it has 
been found almost to double the moruhty 

Cardtasol may be given by mouth or by iniecuon , and in cases of great 
urgency, the intravenous route may be employed, 3 to 5 c c of a ro pet cent 
soiuuon being adnunisteted to begin with In cases of drowning, further injec- 
tion may be given, and recovery has been recorded after 45 c c had been used 
over 3 period of a few hours 

Picrotoxin is similar to cardiazol in its action It is, however, almost specific 
for barbiturate poisonmg (e g , pentothal) The usual dose is o 5 to 2 tng , 
but from 3 to 10 mg may be given in divided doses It has been found that 
I mg IS antidotal to 30 to 40 mg of pentothal, and this may be given intra- 
venously, m i-tooo solution 

Ephedrine prevents the fall of blood pressure associated with spinal 
ansesthesia and m i-gr doses intravenously generally restores the pressure to 
normal, if a fall has occurred already Its acuon is transient, and injeaions may 
have to be repeated as requited , the mtramuscular and subcutaneous routes are 
less dependable 

Veritol IS very sausfaaory in raising the blood pressure (Dodd) Intra- 
muscular mjecuon of 0 75 to i c c begins to act in three to five minutes , intra- 
venous injecnon acts within fifteen seomds and the usual dose is o 25 c c It 
may usefully be combined with cardiazol , the twm mjecuon is more effecuve 
than either alone 

Adrenal Cortical Preparations have not yet become generally used 
Their cost is great, and they are difficult «> get m a quanuty sufficient for wide 
spread tnal 
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Ckirtin, 5 to 10 c c intravenously, has been shown to be of value in cases of collapse 
from shock Desoxycoruco-sterone acetate in 5 mg doses every two to four hours 
during the severe circulatory failure of bum shodc has been shoivn by Wilson to correct • 
certain blood changes and have an occasional benebaal orculatory effect, but it appears 
to be less acuve, and therefore less suitable m collapse, than comn 

IMPENDING DEATH UNDER ANAESTHESIA 
There must be fciv of those entering the portals of medicme who at some 
time or another will not come suddenly face to face with this, which ranks, after 
severe arterial hcemorrhage, as the most urgent of all emergencies 

Pauents who stop breaihmg and give nsc to anxiety whilst under genera! 
anesthesia may be ^vided into two mam classes (i) Blue asphyxia (primarily 
respiratory) , (2) White asphyxia (primarily cardiac) 

Blue aspf^xta seldom need give nse to senous concern The anesthetist 
havmg cleared the airway, pulled the tongue forward, and admimsicrcd <,xvgen, 
artifiaal respiration usually brmgs about a restituuop In stubborn cases s retch 
mg the anal sphincter is a useful adfunct 

White asphyxia calls for a calm, organized massed effort by the whole theatre 
staff In order to deal with the situauon as effiaently as possible, it is necessary 
to have some preconceived plans upon which efforts to resuscitate the patie"t 
may be based 

GCNESAL MAKAOCMENT <Wmi SPCOAL RETERENCB TO 
BLUE ASPHYXIA) 

In all cases it is assumed that the anxstheust has cleared the airway, pulled 
the tongue forward, and is admmtstenog oxygen 

Arn/ieial Respiration -^n receiving a request from the anasthetist for arti- 
ficial respiraaon, the most usual praaice is for the operator to exert rhythmical 
pressure on the lower thorax Useful as this method is, 1 do not believe it should 



be earned on for more than a mmute If after this period rcspirauon has not 
recommenced, the field of operation, if near the thorax, should be covered with 
a sterile tow el securel> clipped by tovrel forceps to prevent its becoming deranged 
Silvester’s artificial respiration is then earned out slowly, systematically, and s>*m- 
memcally, usually by the surgeon’s assistant, who summons an unoccupied helper 
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The Direct Method — ^The mouthpiece of a gas inhaler is generally at hand, 
and when placed m position on the patient’s face makes an admirable funnel 
through which to blow and inflate the patient’s lungs {Ftg i6) In the absence 
of a face piece a funnel can be extemporized with the closed hand There is no 
resistance to overcome , the air easily enters and inflates the lungs, and is expelled 
automaucally, or rather gurgles out with the help of gentle pressure on chest 
or abdomen The process is repeated every four or five seconds until normal 
rhythmical respirations are restored 

WHITE ASPHYXIA 

The Ttme Factor — It is probable that certain cases arc prematurely abandoned 
as hopeless, owmg to anxiety masking our estimation of time Mmutes under 
these circumstances hang fire, if the clock is not watched 

Is the Heart Beating ^ — If the operauon in progress permits access to a large 
artery, it is the surgeon who should obtain this information When the integu- 
ment is intact. It is the anxsthetist who must settle this pomt by the means he 
thinks best In our view the caroud pulse is the best mdicaior When the 
surgeon is unable to supplj this information, so difficult and time-consuming is 
this all important quesoon that m white asphyxia the correct procedure is to 
assume the worst, and to proceed with resusciiauve measures according to a 
plan which prmndes for cotifirmmg the necessity of heroic measures by the best 
means ai’ailable 

and Duties of Personnel —With but three to three and a half 
minutes at our disposal, each must know his or her duty , providiog they know 
exactl> what to do, e\en semi-skitled and unskilled members of the theatre team 
can perform most useful parts 

Ttmo-keeper A student, a lunior nurse, or a porter should be detailed to cry 
loudly each passing minute from the time the ana^theust sounds the warmng 
note of danger 

Prozsder oj hot packs If, in addiuon to a time keeper, there is a junior nurse 
available, her duty should be to get a bowl of really hot water and some packs, 
and be prepared to place the packs, wrung out in hot water, on the precordium 
at frequent mtervals while the arufioal respiratioa is in progress This worker 
is not essential She should go about her dunes without asking questions or 
distractmg the attention of the theauc sisicr Her services should be at the 
disposal of the surgeon’s assistant if he should require them 

The surgeon's assistant is dismissed immediately by the surgeon, and relegated 
to the sole task of performing arufioal respirauon under the direaion of the 
ansstheust He carries out Silvester’s procedure — if necessary, single-handed 
— but summons the most suitable helper available 

The theatre mter comes forward and lakes on the duties of the surgeon’s 
assistant Her essential objecuve is to have in readiness the simplest require- 
ments for a rmdiine upper laparotomy 

The aneesihetist takes sole charge of the respiratory apparatus His first, 
and at all umes his most important, duty is to be perfectly satisfied that there is a 
clear air-way His other essential parts can be played without moving his posi- 
tion from the pauent’s head They axe (a) settling the quesoon “ Is the heart 
beating ’ ” if required to do so , and (ft) iniectmg adrenalme mto the heart 
A bottle of adrenaline should be at hand in the operating theatre This bottle is 
changed every two months, m order to make quite certam that the drug is in an acove 
form The bortle of adrenaline, together with a stenie synnge and a 3 i-m long needle 
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which fits that synnge, should be kept sn a sealed sterile iar on the antesthcrisi s table 
At the appropriate time {see later) the sTtinge w loaded with i c c of adrenaline and 
Its needle is thrust into the fourth interspace at the upper nm of the fifth nb close to 
the sternal border The needle should be directed badnvards and slightly medially 
A {REVISCD> PUIV OF ACTIOS 

Artificial respiration must be started at crue, and continued throughout the 
endeavour Intratracheal insufflation oj ox^^gen and CO. is the ideal fortn of arti- 
ficial respiration Sxhester's method it effiaent if the air-uay it kept clear 
First Minute — 

Anasthctist — Clears air tvay , tilts the table, even slightly, so as to losver 
the head , breaks a capsule of amyl lutnie under the patient’s nostrils * 

Surgeon — Appoints a time keeper, disnusses hts assistant, with the help 
of the theatre sister attends to hts operauon so that it can be abandoned temper 
arily , if possible, palpates directly a large artery 
Second Minute — 

Atuestheiist — Adtiunisicrs oxygen, passes an intratracheal tube if circum- 
stances permit and he is panieubrly skilled in this manoeuvre 

Surgeon — Supervises skin of upper abdomen and lower thorax being sterilized 
while he scrubs up or changes his gloves, as necessary 

Theatre Sister —Prepares the skin of the upper abdomen and lower thorax 



Third Minute — 

Afutstheust — If asked to do so, palpates carotid artery, when free from 
duties of second minute, opens the cardiac emergency jar and places It within 
reach of the theatre sister 

Surgeos — If the information received is that the hean is not beating, makes 
an masion in the middle line through the Imca alba large enough to insert the 
hand , starts cardiac massage from below the diaphragm, at first with a quick, 
forcible movement for half a minute, the base of the left hand over the jower 
thorax aids m the manaruvTc , if there is no response after thirty seconds, changes 
the movement to a slower rate of about eighty per minute (Fig 17 ) 

“ » valuable suggestion was made by ’W B Pnmrosc , the ob)ea of adnuiuittr- 
ing this drug is to distinguish between cardiac depression and cardiac arrest. 
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The Direct Method — ^The mouthpiece of a gas inhaler is generally at hand, 
and when placed m position on the patient’s face makes an admirable funnel 
through wluch to blow and inflate the pauent’s lungs (.Fig i6) In the absence 
of a face-piece a funnel can be extempionzed with the closed hand There is no 
resistance to overcome , the air easily enters and inflates the lungs, and is expelled 
automatically, or rather gurgles out with the help of gentle pressure on chest 
or abdomen The process is repeated every four or file seconds until normal 
rhythmical respirauons are restored 

WHrn: asphyxia 

The Time Factor — ^It is probable that certain cases are prematurely abandoned 
as hopeless, owing to anxiety masking our esumanon of time Minutes under 
these circumstances hang Are, if the clock is not watched 

Is the Heart Beating ^ — If the operauon m progress permits access to a large 
artery, it is the suigeon who should obtain this mformation VThen the integu- 
ment IS intact, it IS the anaisihctist who must settle this point by the means he 
thinks best In our vicsv the carotid pulse is the best mdicator When the 
surgeon is unable to supply this information, so difficult and time-consuming is 
this all important quesuon that in white asph^oua the correct procedure is to 
assume the worst, and to proceed with resusciianve measures according to a 
plan which provides for confirming the necessity of heroic measures by the best 
means available 

Distribution and Duties of Personnel— ^ith but three to three-and-a-half 
minutes at our disposal, each must know his or her dut> , prosnding they know 
exactly what to do, even semi-skilled and unskilled members of the theatre team 
can perform most useful pans 

Ttmt’keeper A student, a luntor nurse, or a poner should be detailed to cry 
loudly each passing minute from the time the anxsiheust sounds the warning 
note of danger 

Provider of hot packs If, m addiuon to a time keeper, there is a juiuor nurse 
available, her duty should be to get a bowl of really hot water and some packs, 
and be prepared to pbee the packs, ivrung out m hot water, on the prccordium 
at frequent miervals while the artificial respimuon is in progress This worker 
IS not essential She should go about her duues without askmg questions or 
distracung the attention of the theatre sister Her services should be at the 
disposal of the surgeon’s assistant if he should require them 

The surgeon's assistant is dismissed immediafely by the surgeon, and relegated 
to the sole task of performing artificial respiration under the direction of the 
anssthetist He carries out Silvester’s procure — if necessary, smgle-handed 
— but summons the most suitable helper available 

The theatre sister comes forward and takes on the dunes of the surgeon’s 
assistant Her essential objective is to have m readiness the simplest require- 
ments for a nudlme upper laparotomy 

The ancesihetist lakes sole charge of the respiratory apparatus His first, 
and at all times his most important, duty is to be perfectly satisfied that there is a 
clear air-way His other essential pans can be played without moving his posi- 
tion from the pauent’s head They are (o) settling the question “ Is the heart 
beating ’ ” if required to do so , and (5) mjectmg adrenaline into the hean 
A bottle of adrenaLnc should be at band in the operaung theatre This bottle is 
changed cvcr> two months, m order to make quite certain that the drug is in an active 
form The bottle of adrenaline, together widi a sterile syringe and a 3j-m long needle 
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\\hich fits that syringe, should be kept m a sealed scenic )ar on the anxsihcust s table 
At the appropriate ume (see later) the synnge is loaded with i c c of adrenaline and 
IIS needle is thrust into the fourth interspace at the upper rm of the fifth nb dose to 
the sternal border The needle should be direacd backwards and slightly trivially 
A (REVISED) PLAN OF AtmON 

Artificial respiration must be started at once, and continued throughout the 
endeaiour /nfratroefiea/ insi^afion of oxygen and COj is the ideal form of arii- 
ficial respiration Sihester^s method ts effictait if the air-way is kept clear 
First Minute — 

Anesthetist — Clears air-way, tilts the tabic, even shghily, so as to lower 
the head , breaks a capsule of amyl lutnte under the patient’s nostrils * 

Surgeon — Appoints a time keeper , dismisses hts assistant , with the help 
of the theatre sister attends to his operauon so that it can be abandoned temper 
anly , if possible, palpates directly a large artery 
Second Minute. — 

Aneesthetist — Admmisters oxygen , passes an intratracheal tube if circum- 
stances permit and he is particulatly skilled m this manccuvrc 

Surgeon — Supervises skin of upper abdomen and lower thorax being stenlized 
while he scrubs up or changes his gloves, as necessary 

Theatre Sufer —Prepares the skin of the upper abdomen and lower thorax 



Third AIJnute — 

Avorsxbeiist — If asked to do so, jxilpatcs caroud artery, when free from 
duties of second minute, opens the cardiac emergency jar and places it within 
reach of the theatre sister 

Surgeon —If the informauon received is that the heart is not beaung, makes 
an incision in the middle line through the imea alba brge enough to insert the 
hand , stans cardiac massage from below the diaphragm at first with a quick, 
forable movement for half a minute, the base of the left hand over the lower 
thorax aids in the manccuvrc , if there is no response after thirty seconds, changes 
the movement to a slower rate of about eighty per minute (fig 17 ) 

* This valuable suggestion wms made by W B Pnmrose, the objea of administer- 
mg this drug n to distinguish between cardiac depression and cardiac arrest 
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Theatre Sister — Fills the syringe with i c c of adrenaline and fixes the needle 
firmlv to the barrel 

Fourth AUnute — 

Surgeon — Removes his left hand from the thoraac wall while the adrenaline 
IS injeaed mto the heart by the anaesthetist , directly afterwards, with renewed 
hope, continues the massage as in the first instance, i e , quickly 

Four-and-a>hair Alinutes — 

Surgeon — ^Detaches diaphragm from left costal margin mth a stroke of 
a scalpel, stretches opemng to take hand, rhythmically squeezes the heart 
within the pencardium (this seldom lads to gne at least a temporary 
response) 

If the last manceuiTe is successful, the opening m the diaphragm must be 
closed with catgut stitches It is quite sufficient to close the upper midline 
masion with strong, interrupted tWugh and through sutures traversing all 
layers 

COLLAPSE IN INTRAVENOUS ANESTHESIA 

Providing the anaestheuc (pentothal or sodium cvnpan) is injected slowly and 
a good air way is maintained, complications and untoward reacuons ate uncommon. 
In colbpse under mtravenous anjcsthcsia i mg of picrotosm is antidotal to 30 
to 40 mg of pentothal It is given mtravenously in i-icjoo solution When 
this drug is not available lumbar puncture has proved successful In a case 
occurrmg in the pracuce of Mr Max Pembenon, after oxygen and anificial 
respirauon had proved unavatlisg, lumbar puncture resulted in the escape of 
cerebrospinal fluid under considerable pressure, and almost immediate improve' 
ment in the patient’s condition 

COIXAPSC LS SPINAL ANESTHESIA 

There are two danger periods in spinal anxsthesia The first is almost 
directly after the iniection, and the second is about twenty minutes later The 
mam danger lies m a fall of blood pressure, which can be shown by the sphygmo- 
manometer The ordinary measure to be taken is that of raising the blood- 
pressure by the injection of a pressor substance In practice, Labat’s cardiac 
stimulant, ephednoe gr or ventol 1 cc. arc recommended 

• Heavy ’ solutions, 1 e , solutions of spinal anxsihetics contaimng glucose, 
are now rarely employed, and the following mstrucuons are only applicable to 
the * light ’, 1 e , isotonic, preparations, which include stovaine m saline, percame, 
and neocaine 

Soon after the mtrathecal injecuon has been made, the operating table is 
ulted slightly by the head in order to counteract the fall of blood pressure If 
the pulse becomes poor, the table should be tilted still further, and this measure, 
combined with a cardiac stimulant, usually bnngs about some imjirovement 
If It does not do so quickly, intravenous saline should be ordered In the 
^neantime the admirusiration of oxygen and carbon dioxide is indicated, parucu- 
larly it respirations are shaUow and urcgulnr 

We have found that after a period of considerable alarm, the adoption of 
the above measures is usually effective With posture some improvement occurs, 
and by the time half a pint of saline has gravitated into a v cm the penod of anxiety 
has passed Before the pauent is allowed to be transported to his bed, the table 
should be raised gradually to the honzontal posiuon 
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ETHCR CONVULSIONS 

Carbon dioxide and ox>gen should be administered at once, and the sooner 
an intravenous injection of sodium evipan or pentothal can be given, the better 
In pracucalfy every case after the injeeuon of 3 to 5 c c of one of these drugs, 
the convulsions are controlled If necessary, the intravenous injeaion can be 
repeated Oxygen and CO, should be continued for some time after the con* 
vulsions have ceased, and an mjection of lobelinc to stimulate the respiratory 
centre appears to be useful 

NOVOCAIN rOISOVLNC 

It 1$ extremely rare for a sudden catastrophe to occur as the result of a local anxs* 
tbeuc indeed this is the great advantage of local anxsthesia However, one of us 
(H B ) has seen four examples of poisoning by novocain, which is the least toxic of all 
the local anesthetics It is possible, even when only a t per cent soluuon has been 
employed, if some of the fluid gets into a vein, for the following symptoms of novocain 
poisonmg to occur The patient loses consciousness, and suddenly the whole body 
becomes convulsed in a terrifying flt The {MUtationt are such that the limbs bang 
against the table 

The danger lies m the failure of the respiratory centre, which breaks down before 
that of the cardiovascular centre CO, and oxygen should therefore be administered 
without delay, and conunued for a considerable time In one recent case sodium evipan 
w^s admmistcred The result was as dramauc as in cases of ether convulsion The 
convulsion ceased forthwith With a view to diluung the circulating poison, the 
admiiustratioo of connnuous intravenous sahne seems rational 
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CHAPTER III 

BANDAGES AND BANDAGING 
By Hamilton Bailey and Sister Pauline 

Bandaging, it is said, is a lost an , with this we agree if it implies that some 
of the older complicated convolutions arc no longer to be witnessed in the 
wards and operating theatres Nevertheless, moderii 
methods of bandaging are effincnt and less time- 
consuming 

TItB TDlANGULAR DANDACC 
The triangular bandage is the half of a square of 
36 in , and is usually made of unbleached calico 
Slinging the Forearm — ^The sling should be made 
just short enough to elevate the shoulder slightly, or 
the patient will not trust all the weight of the limb 
to It The hand should be held so that it is a little 
higher than the elboiv (Fig 18) 

THE ROLLER BA.NDACE 

The art of using the roller bandage requires 
practice The first thing to learn is how to distribute 
the pressure evenly The bandage must be kept rolled up— dropping it is a 
sure sign of a bungler— and held (as in Fig 19) three or four inches away 
while the finger and thumb are used 
TO retain that part of the bandage 
which has been applied m us place 
General Rules — Bandage from 
below upwards, and always ha\ e the 
upper pan of the bandage looser 
than the lower Bandage smoothly 
without irregulanues or creases 
Start from wjihm outwards 

The Reversed Spiral. — The 
manipulation known as ‘reversing' 

IS shown in Fig 19 The reversed 
spiral may be appbed to the trunk 
or limbs It is liable to slip, is not 
elasuc, and is not suited for the 
neighbourhood of joints 

The Figure-of-8 — Bemg not 
less firm, and yet more elastic, this bandage is useful in the neighbourhood of 
jomts Figs 20, 21 will give a better idea of its application than words can 
express The great pioint to bear in mind is to make the loops of the ‘ 8 ’ as 



Fie 19 — Applieition of the revened spmL 



Ft It— The ling 



BANDAGES AND BANDAGING 


15 


Open as possible by going boldly up the hmb and coming down again as far 
as the bandage will allow 

The Spica (Spike or spaihe, a botanical term applied to heads of seeds arranged 
as m an ear of wheat) — It is extremely useful for applying firm pressure to 
the shoulder, groin, thumb, or great loe 
/ / Spica of the Groin — ^The patient lies with the pehns 

1 supported on a pelvic rest The hip should be slightly 

flexed The bandage begins by two or three reversed turns 
from within outwards around the 
top of the thigh It IS then carried 
outwards over the grom to just 
above the anterior iliac spine, and 
round the back just below the 
iliac crest It is then brought 
obbquely across the symphysis 
pubis, crossing over the starung- 
point Each successive mm over- 

laps two thirds of tho one before a,_Fin„„ts fc 

it, and four or five such turns the elbow 

complete the bandage (Fig 22 ) 

It may be doubled and appbed to both groins 

The Spica of the Shoulder —This is an extremely firm 
bandage The starung-pomt is taken from the upper arm, 
the turns being rolled round as high as the axilbry folds 
wU allow (Fig 23) The bandage is then brought through the axilla, over the 
shoulder, and round the chest, passing under the opposite armpit The cross- 
ing of the first turn should go as high upon the shoulder as the bandage 





will be This pattern requires a long bandage, and if required, it may be 
doubled for both shoulders as m the case of the groin spica 

The Spica of the Thumb— Tht roller should be not more than J-m wide 
The spica is begim sviih a few turns around the wnst from above downwards 
(Fis 24) 

The Recurrent Bandage. — This is used for covering a stump The roller 
should not be more than 2 m wide for an amputauon of the arm The 


I 
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applicauon of this bandage in the case of an amputation through 
shown m F:g 5 25 and 26 



The Capeline — Two bandages are loined together b> tackii z 
behind the pauent, holding one bandage m each hand, the join is ' 

centre of the fo — 
two rollers are ^ - 
round the head ar— 
the ocoput One 
tinued round the 
other IS earned to 
the calvanumi eai 
locked m the mar 
Figf 27 and 28 
1$ completed In 
Cases a flexible ad 
dressing (see Fig 
as eflicieni as th< 
bandage here des 





The Afoorfie/Js Bandage 
covers both eyes It is 
made of firm matcnal, such 
as calico or domettCj with 


'orpi, ’Rfuifa TTi hjyh. an/ifj 
These loops pass behind 
the pauent s ears, and are 
secured by a smgle tape 
attached to each loop, and 
ued m front (Fig 30} 

The Mastoid Bandage 
— Standing in front of the 
patient, the roller is pissed 
completely round the head 
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he second turn is brought obbquely across the mastoid back to the starting 
lace, and so continued On completion, the free end of the roller is secured 
ith a safety pm {Ftg 31) 

The Jaw — The Barrel Baude^e is now usurpmg 
le classical four tailed bandage, and is proving 
lore efficient Six feet of 2-m or 2j«m unbleached 
ihco IS required The rmddle of the bandage is 
laced under the jaw, well back just m front of the 
ngle, and the two ends are brought to the top of 
le pauem’s head and tied in a simple knot (Fig 
2, A) Using two hands, the loops of the knot are 
pened (Fig 32, B) so that one loop is brought 
own m front of the forehead and the back loop 
nder the ocaput The two ends of the bandage 
re now brought upwards, exerting tension at the 
ame lime (Fig 32, C) The two hitches (one on 
ither side) are brought mto position, slightly above 
nd in front of the ears The ends of the bandage 
re secured by a reef knot over the vertex (Fig 32, D) 

An excellent method of immobilizing the lower jaw is shown m Fig 33 
"he only materials necessary are a surgeon’s cap, a suitable piece of cor- 
ugated nibber~-now so commonly used m the operating theatre-^nd four 
afety-pms 




Fig 33 — of ihe bs/Trl bandage {After Sir tiarelJ Oliiet) 


The Neck (with special reference to thyroid operauons) — In order to apply 
Efficient bandage after thyroidectomy three assistants are necessary, one to 
port the head and one for rach atm It is now easy to ensure firm bandaging 
iiout disturbing the patient unduly The first two turns encircle the chest 
; above the level of ffie nipples The toller is then earned from the axilla, 
3SS the front of the chest, and round the back of the neck, crossing the chest 
reach the other axilla This manoeuvre is continued until the whole of the 
pie dressings are covered It is especially necessary to see that the dressmg 
leath the chin is supported by the bandage — a turn or two around the head 
f'ftea necessary (Fig 34) 

s 11 2 
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application of this bandage in the case of am amputation through the thigh 
shown m Figs 25 and 26 



The Capelme— Two bandages arc |omed together by tacking Standm 
bchmd the patient, holding one bandage in each hand, the jom is placed in th 

centre of the forehead Tb 
two rollers arc then brough 
round the head and cross belot 
the ocaput One roller is con 
tinned round the head and ih 
other 1$ earned to and fro acres 
the calvanuffi, each span bem; 
locked m the manner shown u 
Figs 27 and 28 until the ca 
is completed In a number c 
cases a flexible adhesite pbste 
dressing (rre Fig 41) is quii 
8$ e*fiaent as rhe compLcatc 
bandngc here desenbed 



3S — The aprticiu*’'’ of ■ capelme buubge 


/The Eye — A simple and efliaent method of 
■^oandaging one eje is illustrated in Fig 29 
The Af<wr^e/df Bandage 
cosers both eyes It is 
made of 6rm material, such 
as calico or domette, with 
tape loops at both end's 
These loops pass behind 
the patient s ears and are 
secured by a single tape 
attached to each loop, and 
ued in front {Fig 30) 

The Mastoid Bandage 
— Standing m front of the 
patient, the roller is passed 
completely round the head 
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The second turn is brought obliquely across the mastoid back to the stanmg 
ilace, and so continued On completion, the free end of the roller is secured 
vith a safcty-pm (Fig 31) 

The Jaw . — The Barrel Bandage is now usurping 
he classical four-tailed bandage, and is proving 
nore efficient Sixfeetofain ornj-m unbleached 
alico IS required The middle of the bandar is 
slaced under the ;aw, well back just in front of the 
mgle, and the two ends are brought to the top of 
:he patient’s head and tied in a simple knot (,Fig 
J2, A) Using two hands, the loops of the knot are 
spcncd (Fig 32, B) so that one loop is broi^ht 
Jown in front of ffie forehead and the back loop 
under the ocaput The two ends of the bandage 
ire now brought upwards, exemng tension at the 
same umc (Fig 32, C) The two hitches (one on 
either side) are brouglir into posiuon, sbghtly above 
ind m front of the ears The ends of the ^ndagc 
sre secured by a reef knot over the vertex (Fig 32, D) 

An excellent method of immobilizing the lower jaw is shown in Fig 33 
The only materials necessary are a surgeon’s cap, a suitable piece of cor- 
rugated rubber— now so commonly used in the operating theatre— and four 
safety-pins 



Fii Jl— The meiwld 

bandage 



Fig 32 —Application of U»e barrel bandage (After Sir HorolJ CWi«) 


The Neck (with special reference to thyroid operations) — In order to apply 
efficient bandage after thyroideaomy three assistants are necessary, one to 
pport the head and one for each arm It is now easy to ensure firm bandaging 
thout disturbing the patient unduly The first two turns encircle the chest 
51 above the level of the nipples The roller is then earned from the axilla, 
the front of the chest, and round the back of the neck, crossing the chest 
reach the other axilla This manoeuvre is contmued until the whole of the 
iple dressmgs are covered It is especially necessary to see that the dressuig 
oeaih the chm is supported by the bandage — a turn or two around the head 
often necessary (Fig 34) 
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If the pauent is inclined to \omit, the whole of the dressing is covered with 
a lajcr of jaconet fitted to the neck and stitched into position 



When a dressing requires changing frequaitl>, the many-taiJed bandage ts 
parucularly valuable It can be used for the abdomen, thorax, breast, or for a 
limb 

For the Abdomen —The abdominal mao>>tailed bandage is used in the 
majont) of clinics It is a method of bandaging the abdomen which has stood 
the test of tune, and on the whole it is satisfactoo pettoeal stirrups are 

omitted the bandage tends to nde upwards , it is the omission of these essential 
stirrups, rather than the bandage itself, which has led to undeserved adverse 
cntiasm 

The bandage {Fig 3s) w made as foUcws To s square of flannelene measunag 
IS X IS in., five scrips 5 to. wide and from 36 to 48 in. long are sutched ac right angles 
in such a way that they overbp one another for two-thirds of their width 



Fii 3S '—'A mznr-oiled bindage. 

In order to apply the bandage properly, two persons arc necessary A rolls 
the pauent towards himself, while B insinuates the bandage under the back just 
beyond the middle line B now tolls the pauent towards himself, while A 
retrieves the bandage Commcncmg from telon upwards A and B alternate 
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m bnngmg the stnps of the many uil across the abdomen with finn pressure , 
the final strip is secured with a safety-pm 

The lower pan of the bandage may be applied firmly ss^th advantage, but 
the upper pan must not be tight 

Special Preeauctoti — TTie groins slunild be 
well padded with soft cotton wool, or the 
stirrups wll cause friction 

For the Breast — ^Aficr amputation of the 
breast a many tailed bandage can be applied, 
not forgetting stimips for the shoulders A 
sptca to the shoulder is a valuable addiuon, for 
It provides adequate support and pressure 
where it is most needed (Fig 36) 

In those cases of abscess of the breast which 
are being treated by the closed method (see 
Chapter LI), the many tailed bandage is abso* 
lately necessary 

For the Thorax — After an empy«na has 
been drained, a many tailed bandage with 
shoulder stirrups is unsurpassed The tube can be brought out between the 
tails of the bandage 

THE T BANDAGE 

The T>bandage consists of a double fold of firm material such as calico or 
flannelette, 48 x 4 in , for the svaist piece, in the middle of which a single piece 
of material, about 36 >* 7 m , is firmly sewn (Fig 37) The waist piece is passed 
round the patient, with the sewn portion at the centre of the back The wider 
scnp IS brought from the bach, upwards, between the patient’s thighs, and secured 
to the waist-picce in front This bandage can be used for either female or male 
cases by making the wide stnp into one or two tails 


pr ,7>— Tbe T banUiBe Ibr (he ruk Ff 3#— MeihcJU of •eexiring « T baniJage 
The loo»e end, »re knoueJ. (.Afitr Ooi il ) 

The T bandage is very efilaent II is important to maintain firm pressure 
on the dressing with the hand unul the T-bandage has been ucd securely (Fig 38) 

NtTSaiKCS SCROTAL BANDACr 

tSTe hate found this a most excellent scroul support, and apply it as a routine 
after operauons upon the testicle or the inguinal canal It is particularly s'alu- 
able after operauons for hernia, and by its regubr use the complicauon of 
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post-operative scrotal hxmatoma can be pre\ented It should be noted care- 
fully that the bandage is made of butter musim, which m Canada is known as 
‘ cheese cloth ’ 



Asquareofbuttermushn,measuiingi8 x i8 
in , IS folded diagonally (Fig 39) A small roll of 
gauze about 3 in long and |-in thick is placed m 
the centre, between the layers of the preeedmg 
fold Just above the roll a small hole is made 
with a pair of blunt-ended sassors A piece of 
2|-in bandage, 16 m long, is folded m the 
middle , the folded end is pushed through the 
opemng made in the gauze and looped through 
Another piece of bandage is tied round the 
patient’s waist and the scrotal bandage is 
applied firmly, as to elevate the scrotum 
The ends are fixed as shoivn in the last two 
figures Then wo ends of the gauze arc tied 
to the waistband, after which a hole is made 
m the gauze to accommodate the penis 



Fir 39 — AncMiljr (cfutrvetFdKTOul nipport 
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CHAPTER IV 

BANDAGES AND BANDAGING: ADHESIVE PLASTER 
TECHNIQUE 

By HAMiLTO'i BAiixy and Sister Pawjve 

The use of adhesive pbsier for bandaging is becoming popular Under the 
term ‘adhesive plaster’ we include flexible adhesive plaster, which is issued 
under a variety of somewhat perplexing proprietary names such as Elastoplast, 
Flcxoplast, Leukoplast, and Pressopbst Unless otherwise stated, u is flexible 
adhesive pbster which is to be emplo>ed in the bandages about to be 
described 

Bandaging with adhesive plaster has certain advantages Adhesive pbster 
docs not become loose, nor can it become dispbced , also it prevents the patient 
from surreptitiously inspecting his 
wound Its mam disadvantages 
are that in some pauents it tends to 
cause skin irnution and its removal 
IS not painless These disadvan- 
tages can be minimized consider- 
ably by correct technique — 

1 Adhesive plaster should never 
be applied unless the skin is 
hairless, or has been shaved 
adequately 

2 It should not be applied to 
skin which has been recently painted 
with iodine — at the conclusion of 
the operation the wound alone is 
pami^, not a wide surrounding 
area 

3 The pbster should be peeled 
off towards the centre, working from two opposite ends simultaneously 

4 If the adhesive pbster is moistened with one of the preparaoons called 
ZofT (T J Smith and KTcpfiewJ or Anuhasm (Aflen and Hanbury), the dressing 
peels off much more easily 

A gauze swab is saturated with one of these preparations and applied to 
the under surface of the pbster Using the moistened swab as shown in 
Tig 40, the adherent pbster can be removed pamlcsslj 

We will desenbe some t>T>ical examples of the use of adhesive pbster for 
bandaging, mdicating where necessary its advantages or disadvantages as opposed 
to the corresponding methods in the prccedmg chapter Actually, we arc using 
adhesive plaster rebtivel> more frequently than hitherto, and the reports from 
the pauents and the ward sisters appear to |u$ufy the preference 



F r 40.— Bemovlne flenble Kdhetm riasitr 1 nle 
by 1 nle tfm tprli-uig a lolvenl on a twab as shown. 
This renders (he process ilctosl p«mless 
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THE HEAD 

Instead of a bulky and conspicuous capeline 
bandage^ a useful dressing for scalp wounds is shown 
m Fig 41 A stnp of flexible adhesive plaster, 2^ in 
wide, IS employed The plaster is prepared by 
placing one layer of plain gauze to all that part 
of the sticl^ surface which will come in contact 
with the hair The ends arc slit for a length of 
3 in , and the bifurcations are stuck to the skin on 
either side of the cars 

THE NECK 

After operations upon the neck a smgle turn of 
adhesive plaster apphed as shown m Fig 42 provides 
a quick and effiaent method of keeping the dressings 
m postuon 




The Thyroid — Immediately after subtotal 
thyroidectomy for toxic goitre, wc sUU prefer the firm 
support afforded by the roller bandage, but in the 
bter stages of convalescence of these cases, and as a 
primary bandage after enucleation of thyroid adeno- 
mata, the ‘ stole ’ bandage is excellent When the 
time comes for removal of the drainage lube or the 
stitches, the flexible plaster bandage can be cut, 
either in. front, as shown in Fig 43, or at the back. 
The stole ’ can then be reconstituted once again 
by approximating the cut edges with safety pms or 
lacmg 



Fif 43 — The itole Jfit 
u cm along the tine A B the 
drees ng nuy be changed and 
the severed portions te-joiried 
with safety-pms. 
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ADHESIVE PLASTER TECHNIQUE 
THC BREAST 

After operations for remoral of simple lumours of the breast a flexible 
adhcsne plaster dressing is ideal A hole should be cut for the nipple {Fig 44) 
In this case the patient had a hbro-adenoma removed under local anxsthcsia as 
an out-patient, and the bandage ensures that the wound vnll not be interfered 
with until she attends for the remoral of the stitches 



F/ 44— A R 

rvmovcd under local «n*ith«u A bote 
has been cut to aecoRunoilate the airple 



F if» 45 ^A TTirthod of ttropping the hteaiL 


Strapping the Breasc— An extremely effiaent method is illustrated in 
45 The stnps of plaster are made to adhere mfenorly and then earned 


over the shoulder In this way the 
breast js elevated and supported 

THE THORAX 

Strapping the Ribs, — Ordinary 
flexible pbster must be avoided in 
this instance The old-fashioned ngid 
adhesive plaster is excellent for the 
purpose, or there is a vanety of Elasto- 
plast which IS ebsue only in us width, 
and not m its length The strips 
should be 4 m wide The patient sits, 
if possible, with his arm raised and his 
hand resting upon his head or sup- 
ported by an assistant The first sinp 
18 applied mfenorly It is made tp 
adhere over the spine at the level of 
the I2ih nb The patient is then told 
to expire to the fullest degree, and the 
stnp IS earned round and made to 
adhere evenly as far as the sternum 
With the curves of the nbs serviog as 
a guide, funher stnps are applied 



Fif 4 $— Stripping the nbi. 



24 


SURCICAt HANDICRAFT 


during expiration m such a way that each stnp overlaps the preceding strip by 
a third of its width (Fig 46) 

After Empyema Operations — When the ‘closed’ operation with nb 
resecuon has been performed for empyema, flexible adhesive plaster applied 
over the wound and the outer flanges of the Tudor Edwards tube helps con- 
siderably m making the drainage truly ' closed % 1 c , water Dght 

THE ABDOMEN 

We find that adhesive plaster drosings arc particularly sausfactory after 
many abdominal operauons Take for mstaoce, gndiron appendicectomy 
A gauze dressing is applied, and this is covered with a square of flexible adhesive 



Fij — Otlritfon w* F* 4*.— » tlljp cil inavm dmved wvlb 

lony Ov« (tie S4iue drotins 4 «i(«rtippiiic>cnpt ef Bexible adhes eepUsier 

i4U4re of ftenble plaiier hat 
arpbed. 


plaster in the manner shown m Ftg 47 Another typical example can be seen 
in Ftg 48 The patient has had Mavo’s operation performed for an umbUica) 
hernia Strips of adhesive plaster are applied which cover the WTiund com- 
pletely and provide excellent support 
After hernia operauons well 
appbed flexible pbster is second to 
none In Fig 49 is shown a patient 
who has had a large inguinal hernia 
repaired by Galiie s fasaal graft. 
The site of the operation has been 
covered by strips of flexible adhesive 
plaster, and a long stnp covers the 
sutured wound of the thigh It 
should also be noted that Nitschke s 
scrotal bandage (.see p 19) has been 
Ft 49 — op««4uon for mffuinai h«nu4 Rep* f applied m this Case 

After henuotoms m an mfant 
of^e ^’e *7 * » ngie »ii>p flexible adhesive plaster is applied as 

shown m Fig 50 To cover the area 
with oiled silk, kept in place by more flexible adhesive plaster as shown in 
Fig 51, IS an excellent pracuce The penis is brought out through a suitable 
hole If, m addition, a splint which reaches from the axilla to the ankle is 
strapped to the lateral side of the patient by farther adhesive plaster, the 
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operauve area is immobilized so well that many of these patients can be sent 
home as soon as they have recovered from the aruesihetic 



The * Watershed * Dressing.— The ‘ watershed ’ dressing is used to separate 
two wounds, notably a laparotomy incision from a colostomy or a cscostomy 



It ensures the former is not contaminated by the discharge from the latter 
Non-fl«ible adhesive plaster is used 

A stnp of broad adhesive plaster about 
6 m long is taken by the surgeon, and a 
similar piece of exactly the same length by the 
working assistant Faang one another, and 
independently but simultaneously, both the 
surgeon and the assistant fold their piece of 
plaster longitudiaaJIy (F>^ 52, A) The 

surgeon now approaches the assistant, and 
the strips of plaster arc placed back to back 
(B and C) The surgeon then tales the two 
pieces, the bads of which have adhered 
to one another and applies the ‘ watershed ’ to 
the abdominal wall between the two wounds 
(D) Fig 53 shows the ‘watershed ’ in action 



Fir sj— W«»tnhed * in »ctiofl 
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12 m An inverted V is ait m the other end of the pbster i6 in deep, to make 
two penneal strips A piece of gauze 4 in wide and a roller bandage zj by i in 
are placed as shoivn , rhe 
latter is best stitched to 
the adhesive 

The bandage is applied 
in the following manner 
The scrotum is elevated 
and the gauze pad is 
applied to the perineum, 55-Tl.,linun,tbml„t 

the roller bandage being 

tucked behind the root of the scrotum The other hand places the broad strips 
over the inguinal regionsi and they are held until they suck firmly {Fig 56 ) 
The penneal strips are then brought round the thighs in the gluteal folds, over 
the anterior superior spines To make the suspensory bandage suck to the skin 





56 >The Bellevue bendige appl «t F<t, S7<— A lerout tUng 

better, another piece of adhesive plaster is made to adhere over the hypogastrnim 
from one great trochanter to the other 

A Scrotal Sling is made by applying broad adhesive (non-flcxible) plaster 
to the thighs in the manner sho^vn m Fig 57 With the legs in apposition and 
the scrotum elevated, the strip of adhesive plaster is applied lightly across the 
thighs. Well up towards the perineum 
A little pad of cotton-wool, upon which 
IS sprinkled dusUng powder, makes a 
good nest upon which the testicles can 
lie A bed-cage is used to prevent pres- 
sure from the bedclothes 

The main use of the scrotal shop is 
in cases of acute epididymo-orchius 

JOINTS 

For many joint condiuons, parucu- 
briysprains, the adhesive plaster bandage 
IS inihspensable As a t>*pical example 
will be taken the case of a tom external 
lateral ligament of the ankle-joint A 
'* 'ZSS'u '• iS" “‘il'csii c plaster is applied to the 
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dorsum of the foot and continued to balf-way up the leg An adhesive plaster 
bandage is then applied in vpide hgure-of-S turns, care bemg taken to keep the 
foot flexed and everted {Fig 58) 


THE riNGCR 

A strip nvice the length of the finger is ait from a 2j-m roll of flexible 
plaster It is applied on the flexor sui&ce as shosvn in Ftg 59 Using one half 
for the front, the other half is turned over the top to cover the back The n\o 
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sides of the bandage will adhere to each other They are pressed together 
carefully, the excess being cut auay with sassors Care must be taken not to 
apply this dressing tightly, and to be sure that a small part of the adhesiv e plaster 
below the dressing is in contact with the skin 

CORSETTACe OF WOUNDS IN CE.NERAL 

Reference has been made previously to ready made abdominal corsets (p 26), 
but 3 wound m any situation may require corsetuge (Fig 60) Again, ready- 
made abdominal corsets may not be avatbble for use m an abdominal wound, 
when one of the methods about to be 
described is an effiaent subsutute By the 
early and mtcUigcm use of corsettage m 
approprute cases the final closing of a 
wound is often expedited by many weeks 
and the number of wounds requiring 
secondary suture is reduced considerably 
Sir Robert Kelly’s Alethod — A piece 
of strappmg is folded longitudinally, not 
quite in the midline, us sticky side out- 
wards Nicks are made wuh sassors (Fig 
61, A) in the fold, )ust large enough to allow a dressmaker’s hook, but not 
us flattened arch, to be pulled through When enough hooks have been 
inserted a second piece of strapping is placed over the first, sticky side down 
(Fig 61, 8) 



Fig 6e — Corwaage of a wound of 
ihe thigh. 
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The strapping is fixed to the skin parallel with and about one and a half 
inches from ihe edges of the wound The hooks are then Jaced mih a length 
of stout silk 



A 6 

Fig Si —Kelly s method of fixing dirsinafcci't (lookf lO idheiive itnppmg 

L«arnionth*s Method — Two strips of adhesive plaster are folded round 
glass rods m such a way that the adhesive surface docs not come in contact with 
the dressing When the adhesive plaster has adhered to the skin, strong rubber 
bands are applied as shoivn m Fig 62 
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CHAPTER I 

IN THi: PATHOLOGICAL J 
By H G Closf 

The house surgeon IS the liaison officer bewecn j 
dcpanmtnts He w\l find this si.otk intciesung a 
in this direcuon quick!} bears fruit to the mutual 

I COUXCnON OF SPECLMENS FOl 
TO THE PATHOLOGICAL DCPAl r 

1 Tissues for Histological Examination,. — ^The 
containers and covered with 4 per cent formalin in tap 
latter, called * formol saline *, should be used if possil 
shrinkage of the tissue in the process of fixing Tissues p 
dilution of formalin can be used for frozen sectioning as u ell 

It IS highl) important that these (and all other speamen 
dearly with ffie name, da e, and nature of the ins-csugati 
stickon labels are available, a piece of fairly stiff paper 1$ ti 
written on it m pencil, and it 1$ then plated m the eonta 
solution svUl not ense the penal 

If more than one portion is to be sent, each speomen shoul 
separate container and labelled appropriately For example ->• 

1 Ellen Philpof Oct 3 37 Portion of growth from bre 

2 Ellen Philpot, Oct. 3 37 Lymphauc gland from axilla 

2 Specimens for Permanent Mounting — The speamen 1 
formol saline if possible, or, if that is not available, in 5 to 10 per t 

m tap water The colour \ 
change after a nhile, but will ret 
the speamen is placed m h 
soluuon In the case of soft tiss 
brain, the speamen should be all 
rest on a l 3 }*er of cotton wool i 
fixing fluid 

3 Fluid Specimens — Pus is p 
a sienie test tube or stenle screw cap 
bottle {Fig 63) Pleural fluid, asc 
r o — fluid, or cerebrospinal fluid is dealt with 
bottle for petici sneii 64.— A twib thc samc Way, though It IS a definit 

advantage someames to use two lubes 
One tube has a crystal or two of poias 
Slum oxalate (to prevent the formation of a clot) , the other is a plain tube 

4. Throat Swabs, etc. — Swab suds (Fig 64) are stenlized before they 
are sent to the wards or theatres The swab suck is mthdrawn, rubbed on the 
ulcer or in the drop of pus (if there u a minute amount of pus), and repbeed m 
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the container The swab should be sent to the laboratory before the maicnal 
to be exammed can dry up If the mateml cannot be dealt with for some hours. 
It IS advisable to smear the swab suck over the surface of some rouune culture 
medium such as nutrient agar If diphtheria is suspected, the throat swab is 
smeared on mspissated scrum medium (an opaque white or creamy medium) 

5. Blood. — 

Serum — From 5 to ro e e of blood are withdrauu by means of a drj sterile 
synnge The blood is immediately transferred to a dry sterile test-tube or stenic 
screw-capped bottle It is allowed to clot The amount of serum obtained 
IS approximately half the volume of blood withdrawn 

The following exanunations are earned out on scrum — 

Wassermann reaction 

Kahn and similar preapitation tests for syphilis 

Gonococcal complement-fixation test 

Van den Bergh reacnon and icterus index 

Calcium content 

Unc acid content 

Phosphatase content 

Compattbibty test with donor’s red blood-cells 

Widal reaction and other reactions of a similar kind (which depend on 
an increase of antibodies to a particular organism) 

Whole Blood (1 e , non-coagulated blood) —-About 5 c c of blood are with- 
dra\v'n as in the case of serum, but the blood is placed m a tube containmg 
several crystals of potassium oxalate and is shaken well to prevent clotting If 
too much oxalate is used, the blood will become thick and dark and will be useless 
for invesugauons 

The following esumations can be done on whole blood — 

Blood-urea 

Blood-sugar 

Blood grouping (mdirect method) 

Hicmoglobin percentage 
Red cell count 
White-cell count 
Blood-phosphate 
Fragility of the red cells 

Blood-sugar — If the estunauon cannot be done «uhin about three to four hours of 
\<ithdra«-al of the blood, it is advisable to use a small amount of sodium fluoride in 
place of potassium oxalate m the container Fluonde prevents glycolysis 

Blood smears for the detection of malanal and other parasites are made as desenbed 
on page 35 Blood-smears for malaria, etc , should be made when the paucni’s tem- 
perature IS rising 

Dlood-csiUure — ^The skin m the aniccubital fossa is cleaned thoroughly with 
spint and ether, and a dry sterile synnge is used to tviihdraw about to to 15 c c 
of blood One should use four to six culture tubes containing a liquid medium 
e g , broth, and it is a good plan to vary the amount of blood added to each tube 
For example, put i c c into one tube, 2 c c into the second, 3 c c into the third, 
and so on It is also advisable to have one or two tubes of glucose broth as well 
as the plain broth ones The culture tubes should be put m tlie incubator 
(37® C ) immediately after the blood has been withdrawn At the end of forty- 
eight hours (sometimes earlier) the tubes are exammed for evidence of growth 
of organisms 
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CHAPTER V 

IN THE PATHOLOGICAL DEPARTMENT 
Bs H G Close 

The house surgeon is the liaison officer between the pathological and the surgical 
departments He wll find this work interesting and stimulating , his keenness 
10 this direction quickly bears fruit to the mutual advantage of all concerned 

1 COLLECTION OF SPECIMENS FOR TRANSFER 

TO THE PATHOLOGICAL DEPARTMENT 

1 Tissues for Histological Examination — ^These are put into suitable 
containers and covered with 4 per cent formalin m tap water or saline The 
latter, called ‘ formol sahne should be used if possible, as it leads to less 
shnnijge of the tissue in the process of fixing Tissues preserved in the above 
diluuon of formalin can be used for frozen sectioning as w ell as routine sectioning 

It IS highly imponani that these (and all other speamens) should be labelled 
clearly with the name, date, and nature of the investigation required If no 
stick'On bbels are available, a piece of fairly stiff paper is taken and the details 
written on it in pencil, and it is then placrd in tht eoniainer The formalm 
solution will not erase the pencil 

If more than one portion is to be sent, each speamen should be placed in a 
separate container and labelled apptopnatcly For example — 

t Ellen Philpot, Oct 3, 37 Poruon of growth from breast 

2 Ellen Fiulpot, 0 « 3, 37 Lymphauc gland from axiib 

2 Specimens for Permanent Mounting —The speamen is pbced in 
formol sahne if cossible, or, if that is not avaibble m 5 to 10 per cent formalm 

m tap water The colour will tend to 
change after a w, hile, but will return when 
the speamen is placed in Kaiserhng 
solution In the case of soft tissues, eg, 
brain, the speamen should be allowed to 
rest on a la>er of cotton wool m the 
fixing fluid 

3 Fluid Specimens — Pus is put m 
a stenie test tube or stenie screw -capped 
ixMtfc (/^ 63) P/curaf iTuicf, asauc 
fiiud, or cerebrospinal fluid is dealt with m 
M\> the same way, though it is a definite 
advantage sometimes to use two tubes 
One tube has a crystal or twvi of potas- 
sium oxalate (to prevent the formation of a clot) , the other is a plain tube 

4 Throat Swabs, etc — Swab socte {Ftg ^4) are sterilized before they 
are sent to the wards or theatres The swab suck js withdrawn, nibbed on the 
ulcer or m the drop of pus (if there is a tmnute amount of pus), and replaced m 
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the container. The swab should be sent to the laboratory before the material 
to be examined can dry up If the matenal caxinot be dealt inth for some hours, 
It IS advisable to smear the swab suck over the surface of some routine culture 
medium such as nutrient agar If diphtheria is suspected, the throat swab is 
smeared on inspissated serum medium (an opaque white or creamy medium) 

5. Blood. — 

Serum — From 5 to 10 c c of blood arc withdrawn by means of a dr> stenie 
syringe The blood is immediately transferred to a dry sterile test-tube or sterile 
screw-capped bottle It is alloned to clot The amount of serum obtained 
is approximately half the volume of blood withdrawn 

The following examinations are earned out on serum — 

Wassermann reaction 

Kahn and similar precipttauon tests for syphilis 

Gonococcal complement-fixation test 

Van den Bcrgh reaaion and icterus index 

Calcium content 

Uric acid content 

Phosphatase content 

Compaubiliiy test with donor’s ted blood-cells 

Widal reacuon and other reaaions of a sirmlar kind (which depend on 
an increase of anabodies to a particular orgamsm) 

Whole Blood (i e , non-coagulatcd blood) —About 5 c c of blood are with- 
drawn as in the case of serum, but the blood is placed in a tube comainins 
several crystals of potassium oxalate and is shaken well to prevent clotting If 
too much oxalate is used, the blood will become thick and dark and will be useless 
for investigations 

The following estimations can be done on whole blood — 

Blood-urea 

Blood-sugar 

Blood grouping (indirea method) 

Hffimoglobin percentage 
Red-cell count 
White-cell count 
Blood-phosphate 
Fragility of the red cells 

Blood sugar — If the esumauon cannot be done within about three to four hours of 
withdraw^ of the blood, it is advisable to use a small amount of sodium fluoride in 
place of potassium oxalate in the container Fluoride prevents glycolysis 

Blood-smears for the detection of mabrial and other parasites are made as described 
on page 55 Blood-smears for malana, etc, should be made when the patient’s tem- 
perature is rising 

Bhod-culiure — ^Thc skin in the antccubital fossa is cleaned thoroughly with 
spmt and ether, and a dry stenIe syrmge is used to withdraw about ro to 15 c c 
of blood One should use four to six culture tubes contaimng a liquid medium 
e g , broth, and it is a good plan to vary the amount of blood added to each tube 
For example, put x c c into one tube, 2 c c into the second, 3 c c mto the third, 
and 80 on It is also advisable to have one or two tubes of glucose broth as well 
as the pbin broth ones The culture tubes should be put m the incubator 
(37“ C ) immediately after the blood has been withdrawn At the end of forty- 
eight hours (sometimes carher) the rubes are examined for evidence of growth 
of organisms 
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Blood Grouping — Two tubes should be sent to the laboratory one contain- 
ing a few c c of oxalated or atrated blood , the other about 5 c c of plain blood 
(for scrum) The red cells of the non-coagulated blood are used to detenmne 
the patient’s group , the serum, for the direct compaobibty test, 1 e , mmng 
the pauent’s serum with the prospectite donor’s red cells 

Sorm Paints to Bear m Aimd tn the Collection of Blood — It is useful to 
remember that blood-sugar and blood-urea estimations are usually made on 
small amounts of blood, viz , o 2 c c This small amount, how ever, is not easj 
to collect from a finger-pnek or from the ear without praoicc Small details, 
such as a sharp three-sided needle, a warm skin, and the use of pure ether (and 
not ‘ ether meth ’) to clean the skin may make all the difference between success 
and failure 

The coUection of blood from infants, where venipuncture is not practicable, 
ma> also be difficult at limes Under these orcumstanccs, it is often wiser to 
call m an expert, who will probably be able to extract a few cubic centimetres 
from the finger or heel 



Fit 6j — Tb« Bthnn# venult 

A comenient rube for the collection of blood is sold by Bayer Products Ltd , 
and IS called a Behnng \enule (Fig 65) Plam tubes and tubes containing 
oxalate, fluonde, broth, etc , are sold The needle 1$ encased in a glass sheath 
A ‘ vacuum ’ in the tube draws up the blood from the ^ela These tubes are 
particularly comenient when speameos of blood have to be sent through the 
post 

11. TECHNIQUE OF CERTAIN EXAMINATIONS 
In the absence of the pathologist, the bouse surgeon may be called upon 
to undertake cenaio examinations himself The following are among the most 
important 

CXA-MINATION OF BLOOD 

Nomenclature — Formerly blood groups were categorized according to 
Moss’s classification as I, II, III, IV The nei'cr intemauonal classificauon 
IS AB. A, B, and O I = AB , 11 = A, III = B , IV = O 

Grouping of Blood, as a PrelJmmary to Blood Transfusion — 

The Indirect Method — It is necessary to have tubes of stock serum of Groups 
A and B The serum must not be n»ore than three months old Stock sera 
can be procured from the Lister Institute and 
from leading firms who put up sera and 
vaccines 

A white tile or a ‘ welled ’ sLde (Fig 66) 
Fie 66 — A ‘weUed tWe (an ordinary glass slide with three shallow 

depressions or wells) is taken and on this is 
wnttea A and B Under A is placed one drop of stock serum A Under 
B IS placed one drop of stock serum B The reapient’s ear is sterilized with 
ether and pricked with a stenie needle A drop of blood is squeezed out, 
and with a glass rod or the bactcnolt^st’s * plaunum ’ loop, a little of it is 
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transferred and mixed intimately with the drop of stock serum A The 
amount of bJood should be quite small, sufficient to impart a definite red 
unt, but not enough to colour the serum deeply Most of the mistakes in 
reading the results are due to usmg too much blood The golden rule is 
“ much serum, few cells ” (i e , a very small quantity of blood) The glass rod 

STOCK StRUM A STOCK SERUM ft BLOOD 


Belonsi to 


% 


Groct AB 

Aggfut nation 

Afigluunation 



A » 

Ctovr A 

No iRtltii nai on 

AigluuMoon 


> V 

/ 

i ' 

Grow B 


Aislutinauon No 



So asglulinition So igsluunaijon 

Tif 67 — Oun ihowing method of idenufying the ddlereat blood groupt 
IRood «<id Fitt) 

IS washed and dned — if the platinum loop is used, it may be dned m a flame 
or on blotting paper — and a little more blood from the lobule of the car is 
transferred and mixed \Mih the drop of stock scrum B The Die (or sbdc) 
IS then gently rocked so as to impart a little mosement to the drops They arc 
examined m a good light A^lutinaDon can be seen against a white badeground 
with ihe naked eye If agglutination occurs within a minute or two of mixing, 
the redness wiihm the drop becomes patchy and may be likened to brick-dust 
If there is no agglutination at the end of about fifteen minutes, u can be assumed 

SH 3 



34 


SURGICAL HANDICRAFT 


that the test is negative The reaction m the wo drops js noted, and the result 
compared with the chart {Ftg 67), by the aid of which the group to which the 
reapient belongs can be found Exactly the same procedure is adopted in 
ascertaining the group to nhich the donor belongs 

If possible a donor of the same group as the recipient should be procured 
If It IS deaded to uuhzc a Group O donor, or if there is time to do a confirm 
□tory test whatever group donor is used, the test that follows should be 
applied 

The Direct Method — This method is very useful for the isolated worker 
who has not immediate access to the stock sera 

A hypodennic synngeful of blood is collected from a vem of the potential 
recipient and the blood is evacuated into a test tube, and allowed to clot When 
firm clottmg has taken place, a Lttlc of the residual clear serum is removed with 
a pipette One drop of this is placed upon a white tile The prospective donor s 
ear is stenliaed and pneked, and with a glass rod a small portion of blood 1$ 
transferred to the centre of the drop on the slide After mixing and rocking 
gently for at least five mmutes, the drop is examined in a good light with the 
naked eje If no agglutination occurs after ten to fifteen minutes, the prospective 
donor s blood is compauble with that of the pauent Th- same rule applies in 
the direct method as m the mdiren — much serum m proportion to the small 
amount of blood used 

leucocyte Count — A leucocyte count is often required urgently A 
senes of leucocyte counts on alternate days is also a useful measure when it is 
suspected that an abscess is forming 




The xohite cell ptpeite (Fig 68) usually contains a white bead in its expanded 
part and has die markmgs 05, 10, and 11 The finger or ear is pneked and 
blood IS drawn up to the mark (05 or i o, depending on circumstances) A 
diluting soluuon (consisting of i per cent acetic acid coloured with methylene 
blue) IS then sucked up unul the level of the fluid reaches the it mark. Care 
must be taken that the fluid docs not escape, and the pipette is earned with the 
ends closed by fingers The count must be made within an hour of coUectmg 
the blood 
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Before the diluted blood is transferred to the counting chamber the pipette 
IS rolled and shaken for a couple of minutes to ensure thorough tmxmg About a 
third of the fluid is blown out and then a drop is allowed to run in under the cover- 
slip of the countmg chamber, and the cells arc allowed to settle for five minutes 


If the counung chamber is of the Thoma ryp« {Fig 69), all the leucocytes m the 
whole of the cross ruled area are counted Now if the blood has been diluted ten times 
(1 e , the blood was drawn up to the 1 o mark and diluted to the ii mark), then the total 
number of white cells per c mm of blood is the figure muluplied by too (The area 
counted is i sq mm , the volume of a ctnm and the dilution of blood i-io ) 


Differential Count — ^The blood smear must be stained The smear is made 
on a slide free from grease An unused slide is first wiped free from dust A 
medium sued drop of blood is placed at one end of the slide and the end of 
another slide is placed over the drop, and is moved along to make the smear 
(Ftg 70) The more acute the angle 
formed by the spreading slide to the 
smeared slide, the thinner mil be the film 
of blood When dry, the film may be 
stained with Leishman's or Jenner’s stain 
Letthman's tiam Cover the slide with the 
stain After a minute or two, add the same 
amount of disulled water and muc well After 
at Ica’sc five minutes, wash 0? the sum with 
disulled water and leave the water on the slide 
until the film has a rose-pink appearance The 
slide is then allowed to dry 

The secret of good Leishman and Jenner staining lies in the distilled water _ 
aadity of disulled water vanes, but by watchu^ the blue colour fading, one amves 
at the necessary tune to allow the dis^ted water to remam in conuct with the film 
Jtmer't tlain TTie slide is covered svith the staui and left for about half an hour 
The sum is then washed off and disulled water allowed to remain m contact with the 
smear unul a sausfactory difTerenuatton 1$ obtamed Usually, it is found that a minute 
or two is all chat is necessaty 
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The 


In making the differenual count on the smear, it is advisable to count the 
white cells across the breadth of the smear, 1 c , do not move the slide along its 
long axis Polymorphonuclear cells tend to congregate at the edge of the smear, 
so that to obtain a representative count the cells in the centre of the smear must 
be counted as well as those at the edge 


EXAMLSATION OF PUS 

Little informauon can be gamed from a naked eye examinauon of pus 
Bubbles of gas m a wound discharging pus should lead to an investigation for the 
presence of a bacillus of the gas gangrene group 

‘ Sulfihur ' granules faainomycosis) may be seen, but more often their 
presence is looked for after the smear has been examined TTie granules can 
be demonstrated by adding a small amount of pus to some salme in a test-tube 
and shaking ‘ Sulphur ’ granules smk rapidly , they can be picked out from the 
bottom of the tube, and smeared and turned by Gram’s method These 
granules must not be confused with the small pieces of thick pus that smk slorely 
Microscopical Examination of Pus (Fig 71)— This should be under- 
taken m a ‘ wet ’ preparation A drop of the pus is placed upon a slide and 
mixed with a drop of methylene blue The mixture is covered with a covenlip 
and examined with the ,(-m objecavc After two minutes the nuclei of the 
polymorphonuclear cells (the so-called * pus cells ’) uke up the stain 
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Cholesterol crystals may be present If epithcbal cells are present also and 
the ‘ pus ’ has been e%-acu3ted from the necl«, the ewdence should lead one to 
suspect that the *pus’ has come from a bnmchul c>st 



fif 71 — lUustratioru of itucro-orsanisins tdfjnfAf ef Mturi Burrautht B 
{Thi SCflUemt J'Oami/rKm LtJ,% KfprodueeJ by kmd pefmtisvn ' 


Smears — In order to find out what orgamsms are present in the pus, a smear 
5 made on the slide A loopful of pus is spread tery thinly on a slide A thicl. 
mear is useless A smear can also be made by placing a drop of pus at one end 
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of a slide Another slide is pbced on top of the bead of pus and the two slides 
are drawn apart m opposite directions TTie smear is stained by one of the 
following methods — 

Gram’s mei/ioJ Cover for fifteen to thirty seconds with methyl violet or crystal 
Violet Wash off sviih Gram’s or Lugol’s iodine and leave the iodine on for about one 
to one and a half minutes Wash off the iodine with alcohol (or industrialized methy- 
lated spirit), and allow the alcohol to remain m contact until no more violet stam comes 
away Wash off in water and eounterstatn with neutral red or neak carbol-fuchsin for 
ten to twenty seconds Wash off the counterstain with water, blot, and dry 

Zuhl-Neclscn's method Cover the whole slide with a liberal amount of specially 
prepared carbol-fuchsin Siam Heat the slide until it ‘ steams ' Keep it heated gently 
for about ten minutes, but do not allow the sum to dry Wash off with water and add 
alcohol or alcohol conuirung r per cent HCl (i part HCl to too of alcohol) After fiie 
minutes, wash off the alcohol and add 25 per cent sulphuric acid Leave the aad on 
for at least fifteen minutes Wash in water and leave in water for about five minutes 
Add methylene blue to counterstain and leave for a minute or two Wash off the 
excess m water, blot, and dry 

In a smear of pus stained with Gram’s stain it should be possible to recognize. 
Of at any rate suspect, the presence of streptococci, staphylococci, actinomycotic 
fibments, gonococa, and some Gram-posmve baalli, e g , i? taelchit, B anihraas 
Before a definite diagnosis can be made it is usually necessary to examine the 
culture 

If no organisms are seen, the inference is that there are verv few or possibly 
no organisms m the pus or that the organisms are not disclosed by the stain 
employed Tubercle bacilli are not as a rule found m large numbers m pus, 
and it may be necessary to examine many fields before a single tubercle bacillus 
IS found 


EXAMtNATtOS OP AUTERIAt FROM ULCERS 
Crusts ore removed and the ulcer 1$ touched ivnh a stenle swab stick («e 
Ftg 64) During transport the swab stick is protected from contamination and 
is placed on the surface of a routine culture medium, e g , nutrient agar or blood- 
agar The material on the swab suck can sull be used to make a smear on a 
slide The latter is stained with Gram’s stam or methylene blue The cultures 
arc examined twenty-four hours later 

Ulcers of the Alouth and Tonsils. — Several swab sticks should be used 
and cultures made on Klcbs-LoeRler’s medium (inspissated serum) as well as 
on agar or blood-agar Smears arc stained with Gram's stain If diphtheria 
is suspected, one of the stains spcoalJy used for the Klebs-LoefJler baallus, e g , 
Albert’s or Pugh’s stain, must be employed 

If Vincent’s angina is a possibility, weak carbol-fuchsin ($ per cent), placed 
on the smear for a minute or two and then washed off, wjU show up the fusiform 
baalli and spirochxtes found in this infecUon Carbol-fuchsin or methylene 
blue wall also rcseal the presence of moiuba (yeasts)— egg-shaped bodies rather 
la^er than a pus cell or red blood-ccU Numbers of these organisms are found 
when thrush is present 

Ulcers on the Penis. — ^The most likely diagnosis is a chancre, and the 
technique of examining for the 5 palluJa ss as follows The ulcer is swabbed 
with a piece of cotton-wool soaked m spirit The spirit is allowed to dry and 
serum will then be seen to ooze from the surface of the ulcer This is collected 
in a very fine capillary tube, and « examined by dark-ground illumination — 
a procedure which rcqmres experience 



38 


SURGICAL HANDICRAFT 


ni. TABLE OF LABORATORY NORMALS 
H^ioglobin — 

loo per cent (Haldane standard) 

8o per cent (Sahli standard) 

White Blood-ceixs — 5000 to 10,000 per cmm 
Polymorphs, 60 to 70 per cent. 

Lymphocytes, 20 to 30 per cent 
Monocytes, 4 to 8 per cent 
Eosinophils, 2 to 4 per cent 
Basophils, i per cent 

Disttubutiovi op Europeans in the Four Blood Groups — 

Group (AB) 1 , 5 per cent 
Group (A) II, 41 per cent 
Group (B) 111 , 12 per cent 
Group (O) IV, 42 per cent 
Blood urea — 20 to 40 mg per 100 c c 
Blood sugar — 80 to 120 mg per too ec 
Calcium— 9 to 11 mg per too cc 
Phosphate (Inorganic) — 2 to 4 mg per 100 cc 
Phosphatase — Up to 5 units 
Uric Acid — 2 o to 3 5 mg per 100 c c 
Icterus Index — 4 to 6 units 
Urine — 

Specific gravity, toto to 1025 
Reaction, pH 4 8 to 7 6 
Van den Berch Test — 

Paamt Immaitau Direa — Obstructive jaundice 

Positivi Jndir<(t —Jaundice from disease of the liver cells, e g , hznatogenous 
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CHAPTER Vt 

EXAMINATION OF THE URINE 
By E G B Calvert 

The unne of all new cases should be examined, wbeiher the presence of abnor- 
mahiies m it be suspected or not This chapter contains a brief account of the 
more important tests and their signihcance 

The Specimen jor Exammcaion — h% variations occur in the composition of 
the urine during the day and night, it is best to examine a specimen from the 
total collection for the twenty-four hours, or one passed about nvo hours after 
a meal, otherwise certain abnormaliues may not be found Thus, m a case of 
glycosuria, sugar is present in the unne obtained an hour or two after a carbo- 
hydrate meal, but it may be absent from samples collected either before breakfast 
Or at other times when the patient has been without food for several (four or 
more) hours Often the companson of a number of separate speamens is of 
diagnostic value— -for example, in cases of orthostatic albuminuria, where albumin 
IS absent from the early morning unne, also m cases of advanced chronic 
nephritis, where there is httle alteration ui the speadc gravity, from one specimen 
w another, throughout the twenty-four hours, in contrast to the widely varying 
density of normal urme 

Fjcamination of the unne may be divided into (I) Physical , ( 11 ) Chemical , 
and (III) MfCroscopccal 

I. PHYSICAU EXAAIINATION 

The following should be noted (l) Volume , (z) Colour and transparency , 
(3) Odour , (4) Consistence , (5) Speafic gravity , (6) Nature of any deposit 
which may occur on standing 

1. Volume — ^Thc healthy adult passes on an average 50 oz (approximately 
1500 cc) of unne in the twenty-four hours, but there may be considerable 
physiological variauons, depending on the fluid intake, the state of the bowels, 
the temperature of ihc skin, and other lactors 

The day unne (twelve hours) should be measured separately from the mght 
unne Normally, the volume of the latter is about one-fifth to onc-third of the 
former When kidney function is defective, as in chronic nephritis, the volume 
of the mght unne approximates to that of the day urme, and may equal or even 
exceed it 

Increase in the volume of unne, if persistent to any degree, usually indicates 
some pathological condition — for example, polyuna is found in diseases of the 
vascular-renal system associated with high blood-pressure , also in diabetes 
mcUilus, diabetes insipidus, and certam forms of hysteria 

Abnormal decrease m the output of unne occurs when the ancrul pressure 
IS lotscred, as in some forms of myocardial tailure and in cases of cerebral imia- 
tion and shock following injunes, or when the venous pressure m the kidneys 
IS raised, as m congestive heart disease and acute ncphntis Very marked 
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diminution is also observed m subacute nephnus, nephrosis, urctenc obstruction, 
diarihcea and somiung, and in all fevers 

Suppression of unne may occtir at the beginning of acute nephrms, or may 
result from irritation m the unitary tract — ^for example, from a stone m the 
renal pelvis or an mjury to the urethra 

2 . Colour and Transparency — Normal urme is of a pale lemon or straw 
colour, but the depth of tint vanes greatlv, depending on the degree of dilution 
and on the reaction Other thmgs bemg equal, the more aad a unne the deeper 
IS the colour 

Red or smoky urme suggests the presence of blood, while a yellowish green 
to brotvTush one is associated with (aundice 

The unne becomes orange-coloured when urobilin is present m considerable 
quantity, as m cases of defective Uver funenon or of severe haunolysis Urobilm 
is not present in fresh normal unne, but a trace may appear on standmg, being 
dem ed from its precursor, urobilinogen Unne containmg an excess of urobilm- 
ogen or urobilin gives a bnght red colour when a drops of a 3 per cent solution 
of paradimethylammobenzaldehyde in 50 per cent HCl are added to 5 cc of 
the speamen The colour may take a few mmuies to develop Before deadmg 
that a test is negative it is advisable to warm the soluuon A clearl) posinvc 
results mdicatcs impairment of biliary funcuon 

Carbolic aad unne and the unne of the rare condition known as alkaptonuna 
gradually become dark on exposure to air, due to oxidauon changes In carbolic 
aad poisoning the unne may be olive green when passed 

*nie takmg of rhubarb or senna often makes the unne an orange or a 
reddish brown colour , pyramidon makes it a reddish-orange or cherr>-red , salol 
a darkish green , santorun a greemsh-yellow or yellow , pyndium a reddish- 
orange , methylene-blue (sweets and pills) a green to blue, eosm (sweets) a 
fluorescent pink , prontosil rubrum a bnght blood red , antipynn a reddish 
colour suggestmg the presence of blood 

The unne, normally, is clear when passed At room temperature a famt 
cloud of mucus setdes our Turbidity or opalescence of a specimen is due to 
various substances in suspension If this persists after thorough filtration then 
bactena arc present 

3 Odour — In decomposing unne the odour is ammomacal, and m ketonuna 
fruity Turpcnlme (which imparts the smell of violets), asparagus, santoiun, 
and cubebs produce other depamircs from the normal Commuiucation between 
the bowel and the urinary tract causes a fxcal odour 

4 Consistence — ^An alkalme unne containmg pus tends to be ropy Much 
sugar or bile lessens the mobility of the unne, and unne containmg albumin 
or bile is more frothy than normal 

5 Specific Gravity — ^This is taken with a unnometer, graduated for a 
temperature of 15* C The normal range for the twenij four hour speamen 
IS from 1015 to 1025, but higher or lower figures may be foimd in health Read- 
mgs should be made at room temperature (15 to 20° C ), as the densitj of warm 
freshly-voided urme is increased appreciably by cooling Normally, there is 
considerable fluctuauon of speafic gravity, from one specimen to another, 
throughout the twenty four hours, but m chrome nephnus a certam degree of 
fixauon occurs and at a low level (near 1010 m the worst cases) if no adema is 
present Sugar m the unne raises the specific gravity In untreated diabetes 
mellitus the readings may be as high as 1060, but are usually between 1025 



EXAMINATION OF THE URINE 


41 

and 1050 Exceptionally low figures, for all samples, js the rule in diabetes 
insipidus 

6 Deposits — ^Mucus, phosphates, urates, and free uricaad are the normal 
urinary constituents which may settle as a deposit easily visible m a conical glass 

Atiicus — A cloud of mucus will sink if the unne is dilute, but will float if the 
urine is icry concentrated 

Phosphates — The phosphates of calaum and magnesium (earthy phosphates) 
are deposited in alkaline or neutral unnes The disappearance of the deposit 
on the addition of acetic acid distinguishes it from that of pus The diagnosis 
of the latter, however, must only be made by microscopical examination 

Unc Actd and Urates — In acid, concentrated unnes — for example, m fevers 
and congestive heart failure — the urates of sodium, potassium, and ammomum 
may form, on cooling, a red bnck amorphous (‘ brick dust ') deposit The 
colour is due to urinary pigments which have been carried down at the same 
time Where there is little pigment, as in the unnes of women and children, 
the deposit may be yellowish or whiush All vaneues are easily recognized 
by their disappearance on heating the speomcn The heating should be gradual 
in order to avoid clouding fay any albumin which may be present Urates are 
dissolved by strong mine aad, but not by acetic acid 

In very acid urines a small amount of free unc aad may be deposited, and is 
found in the form of red or dark brown crystalline grams— known as the 
‘cayenne pepper’ deposit 

Uric acid separating out, either m the crystalline or amorphous state, m the 
unnary tract consututes the condition referred to as ‘ gravel ’ , sometimes a 
calculus IS formed 

The deposition of salts, or their aads, in the urine does not mean that these 
salts or their aads are necessarily m excess, but merely that the factors which 
ordinarily keep them in solution have been altered Thus, a high degree of 
aadity and a deficiency of pigment and salts are conduave to the sedimentation 
of unc aad, though excess of the latter is also a factor 

Unc aad occurs in small quantities m normal unne, mainly as a urate of 
sodium Its output is increased m febnie condmons, acute gout, and after the 
administration of certain drugs — for example, saheybtes, but espeaally after 
anchophen and other denvatives of quinoline carboxylic aad There is a 
physiological increase in unc aad excretion -^vhen excessive amounts of protein, 
particularly nucleo-protein, are consumed In leuksmia, where there is great 
destruction of leucocytes, the ourput is usually very high 

n CHEMICAL EXAMINATION 

This consists of (t) Taking the reaction of the unne, (2) Testing for 
abnormal constituents , (3) Estimaung, in certain tests of renal function (see 
Chapter XXXIII), the percentage of urea 

REACTION OF THC CRLSi; 

The unne is generally aad to kunus, but it may normally be alkaline for 
some hours after meals-^e stxalled * alfcahne tide ’ In decomposing unne 
the reaction is alkaline, due to ammonia The ammonia may be recognized b> its 
smell and by the dispersal bj heat of the blue colour obtamed wnih red litmus paper 

TTie reaaion should be taken nhen the fpeamen is fresh, as an aad unne 
maj become alkaline from baaenal decomposiuon within a few hours 
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In treating unnary infection with alkalis the early morning sample ought to 
be tested, as the mght unne is the most dilBcult to make alkalme When this 
turns litmus blue (pH over 7 o) then suffiaent alkali is bemg given 

In the mandelic aad treatment of unnary infection the unne is made acid 
to the point of lowenng the pH below 5 3 

The normal range of pH m the unne is from 4 8 to 7 4 (average 6 0), and 
this can be covered by the following four indicators B D H ‘ 4460 ’ — 1 e , 
improved methyl red (4 4 to 6 o), brom-cresol purple (5 2 to 6 8), brom thymol 
blue (6 0 to 7 6), and phenol red (6 8 to 8 4) TTie important one, of course, 
for the mandehc aad treatment is the B D H * 4460 which produces colours 
var>'mg from green, through yellow and orange, to red as the unne becomes 
more aad 

The colonmctnc measurement of the unnary pH is easily earned out by 
means of the Lovibond comparator 

Briefly, this method consists m placing »o c c of fresh unne (filtered or cenenfuged, if 
not clear) m one of the comparator tubes,addingo 5 cc of the indicator soluuon,imxmg, 
and then companng the colour obtain^ with that of a tube of untreated dear unne 
upon which is superimposed one or other of a senes of coloured glass discs , the latter 
are graded in depth of tini to represent the pH range of the indicator in steps of o 2 pH 
When the colours arc matched the pH value of the unne is read olf from the disc. The 
comparator, mdicator solutions, and details of the technique may be obtained from 
The British Drug Houses Ltd , London 

ABNOR-MAL COSSTmTENTS 

The following are the abnormal constituents most frequently found in the 
unne (x) Proteins^c) albumin, (6) proteose, and (e) Bence-Jones protein , 
(2) Sugars , (3) Acetone bodies , (4) Blood , (5) Bile , (6) Pus , (7) Glycuronic 
aad 

X Proteins — 

a Albumin -—T here are three groups of albunununa— the bemgn, the 
fcbnle or toxic, and the orgaruc — 

Bemgn Albuminuria — Also described as physiological, functional, postural, 
orthostatic, or cyclical It occurs mostly m rapidly growing and poorly developed 
children, espeaally boys, and is often assoaated with lordosis The monung 
unne, or the unne after a day or two m bed, is free from albumin, but not the 
unne coUeaed when the patient is up and about The albuminuria foUowmg 
strenuous exerase, mental stram, or exposure to cold is also benign in nature 
Venous congestion m faiUng heart condioons may cause a temporary albumm 
una, and the unne, unlike that of nepbnus, is usually loaded with urates 
Congesuon also probably accounts for the transitory albunununa frequently 
present after an epilepuc fit 

Febrile or Toxic Albuminuria — This mav be classed as mtermediate between 
the bemgn and the orgamc, for if the toxic acuon is prolonged an organic lesion 
may be established 

Organic Alburmnuna — May be due to many causes — for example, all forms 
of nephntis, lipoid and amyloid nephrosis, infarction, tuberculous disease, 
malignant growths, pyebus, cysuns, urethntis, and stones anjTvhere in the 
unnary tract 

Tests for Albumin — If the unne is not quite dear it should be filtered , a 
second filtering may be reqmred Turbidity then generally means mfecnon. 
The turbidity may be removed by shaking up with a bttle piowdered banum 
carbonate and filtenng agam 
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Boihng test Thjs is a rebablc test Place about an inch of the clear unne m each 
of two test-tubes Use one as a control, bnng the other to the boil If clouding 
occurs jt may be due to albumin or earthy phosphates Add a few drops of 5 per cent 
acetic acid, when clouding from phosphates will disappear, but that from albumin wiU 
remain If, on the other hand, no clouding occurs after the boiling, it is still necessary 
to add the acetic acid , a cloud now indicates albumin, and a clear tmne means that no 
albunun is present Always add the aad after boiling, whether clouding occurs or not 
The test can be carried out in one test-tube by iwo-ihirds filling it with unne and 
boiling the upper portion, the Io»'er part being used as a control 

Sali^l-sulphome aad test A saturated solunon of salicyl sulphonic aad is used 
The test is a very delicate one, easy to carry out, and the solution is non corrosive 
Into each of two test tubes pm an inch or $0 of unne, cleared, if necessary, m the 
way already mentioned One tube is used as a control , into the other put a fen ^ops 
of the soluuon Clouding mdicatcs albumin or proteose, but with proteose the cloud 
disappears on heating and reappears on cooling 

Quafttitame tsiimation of aibumn This is done in Esbach’s albumujometer The 
urine must be made clear and aad, if not already so If the specific gravity is over 
1008, add water to bnng it to this figure Fill the speaal test-tube with the urine to 
the mark U, and add Esbach's reagent fpicnc aad 10 g , atnc aad 20 g , and distilled 
water i litre) to the mark R Close the tube with a rubber stopper, mix gently, leave 
in the upnght posiuon for twenty-four hours, and then read off &e level of the preapi- 
tate The figures represent grammes of dned albumin per litre of unne To get the 
percentage, &vide by 10 If necessary, correct for diluuon by multiplying by the 
number of bmes the urine was diluted The method is sulfiaently accurate for clmical 
work 

6 Proteose —This is a metabolic product of protein, whtch on further 
breakdown yields peptone Proteose may appear tn the unne during the resolu' 
uon of a lobar pneumonia, in acute yellow atrophy of the bver, dunng involution 
of the uterus, tn extensive suppuration, or in any other condiuon where marked 
autolysts of the ussues is occumng Proteosuna is probably most common m 
cases where much pus has collected m the body— for example, in empyema 
Proteose is distinguished from albumin by its not being coagulated by heat, 
and by the fact that its precipitate with salicyl-sulphonic aad disappears on 
heating 

c Bence-Jones Protein — This protem is almost invariably found in the 
unne of patients suffering from multiple myelomata Its presence is practically 
pathognomonic of the disease, and leads 10 a diagnosis before any swellings on 
the bones are noticed The Bence-Jones protein is recognized by its preapita- 
tion at 40 to C and its soluuon again about boiling point 

2. Sugars — Several sugars appear in the unne, but only glucose and 
'actose are of general clinical interest 

Glucose — ^This is by far the most common sugar found m the unne 
Although glucose in the unne (glycosuna) js one of the chief findings in diabetes 
mcllitus, it must be clearly understood thin every pauent with glycosuna has not 
neccssanly got diabetes mellitus For an account of diabetes and its diffcrcnual 
diagnosis a text-book on the sub)ect should be consulted 
Tests for Glucose — 

rehlms's test To half an-inch or so of FchJing’s No i soluuon m a test-tube 
add an equal quantity of the No 2 soluDon and mix. Then add about one quarter 
inch of urme (freed of albunun), tnix again, and boil If the urine contams any con- 
siderable quantity of glucose a ^-elJow or red preopitaie of cuprous oxide will appear , 
with less glucose the preapitaie is greenish If no reaction, then add more unne unnl 
almost as much is present as Fchling's stduuon and boil again Should no preapiute 
occur on cooling, it may be concluded for cbiucal purposes that glucose is absent 
To free the unne of albumin for the test, add a feiv drops of j per cent aceuc aod, 
bod, and filter 
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Side of the E line) To obtain the D line SpnnUe sodium chlonde mto a bunscn 
flame which ts being viewed through a spectroscope 

‘ Reduced ’ hamoglobm spectrum shows a single broad darkish band, with ill- 
defined edges, Ijing between the D and E Imes, sometimes it erteads to the red side 
of the D hne The addiooa of a few drops of ammonium sulphide will change the 
spectrum of oxyhsemoglobm to that of * reduced ’ haemoglobin 

Methsmoglobin spectrum shows the charactenstic narrow dark band m the red 
(between C and D) , a few drops of ammonium sulplude will remove the band 

Hzmochromogen spectrum shews a very dark band midway between D and E, 
and another dark band almost on the E ime 

H^iaturia — Blood intimately mixed wuh the unne passed suggests a 
renal ongm When it comes from the bladder it often appears at the end of 
rmetunuon, when from the urethra it appears at the beginnmg of the act The 



colour of the speamcn vanes with the amount of blood present. The unne 
may be very dark, or the presence of blood may not be detected bj the naked 
eye If renal bleedmg is slight the colour is ‘ smoky ’ — largely due to the conver- 
sion of hmmoglobin to methxmoglobin Red blood-corpuscles form red or 
brown deposits 

Causes of Hermatuna — The causes of bzmatum are numerous— for example — 
a Systemic affections Kzmarrbagic fevers, scurvy, purpura, leukaania, eiy- 
thrasnia, and hxmophiha 

b Renal affecuons Kephnns, mpiUoma and other new gro w ths, calculus, hydro- 
nephrosis, polycysQC disease, tuberculosis, ui£ucuon (for example, from sepnc 
endocardins), congesuon from heart failure, rupture of glomerular vessels in hyper- 
tension, oxaluna, pyehns, angioma and nam of the renal pelvis, and from the acuon 
of certam drugs, such as turpentine, canthandes, carbohe aad, and hexamme 
c Affections of the unnary passages Calculus, papilloma and other new growths, 
tuberculosis, bilhamasis, vanx, cystitis, prostauus, vesicuLus, urethritis, polypi, 
caruncle, granulations, and stneture 

d Lesions of adjacent organs or tissues and lojunes affecting the unnary tract. 
H>E.MOGLOBiNURiA. — Methxmoglobm u the usual pigment found, and is recc^mzed 
by Its spectrum (.see Ftg ya) Hsmoglobinuna is the result of some hanolyoc acuon 
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It may be due to chemical substances hke potassium chloratci qumme, naphthoh and 
arseruuretted hydrogen> or may due to malam (blackwater fever), syphihs, toxxmia 
from severe bums, or incompatibility u) blood transfusions 

Paroxysmal hzmoglobinuna occurs mostly in patients with Raynaud s disease, 
especially where the V^assermann reaction is positive, and in young persons with 
congenital syphilis Attacks follow exposure to cold, particularly dunng exertion 

H/ematoporphyrinuria — This sometimes occurs in patients, generally females, 
who are taking sulphonal, or perhaps tnonal The passage of the charactenscic port* 
winc-colouied unne, in such cases, indicates a severe, and often fatal, poisoning The 
pigment may be recognized spectroscopically — a narroM band on the D Ime and a broad 
band between the yellow and the gfcen (^e^ Ptg 72) A rare congenital form of 
hxmatoporphyrmuria is associated with hydroa xstivale 

5. Bile — Bile-pigment is found m the unne of all forms of jaundice resulting 
from obstruction of the biliary passages In the fresh specimen of unne the 
pigment present is bilirubm, but this may change gradually to biLvcrdin on 
standing Unne containing bile is yellowish-green to brownish in colour, and 
IS more frothy than normal The froth is bile-staincd, whereas that of drug- 
cotoured and normal unnes is whitish 

Tests far DiU — 

Nitric acid rest Place some unne on a filter-paper, or, better still, filter the unne 
several tunes through a filter-paper, and then add a drop of yellow concentrated niinc 
acid A rainbow rmg of colours will result if bile is present Of these colours the 
green fbilnerdm) Is alone charaaensuc of bile 

Iodine test Use a 10 per cent alcoholic solution of lodme, or unctuie of iodine 
diluted with alcohol until it is light reddish-brown m colour Place the unne m a 
test tube and pour the iodine solution slowly down the side of the tube , a green layer 
forms at the junction of the two bqqids if bile is present 

Test for Bi/e-ra/tt — 

Hay's sidphur test Some powdered sulphur is sprinkled on the surface of the 
specimen of unne With normal urine the sulphur will fioat, but if bile salts are 
present it Mill sink. 

Apart from a possible exception in some cases of nephritis, the presence of bile- 
salts in the urine is alM-ays indicative of liver damage or bile-duct obscnicuon 

TVst for Urobilinogen or Urobdin — See p 40 

6. Pus — Pus may come from the kidney, pelvis of the kidney, ureter, bladder, 
prostate, or urethra If present in the unne in small quantity u may be recog- 
nized only by means of the microscope When in con'idcrable amount « may 
form a light-coloured deposit which is readily diffused on shaking 

Tests for Pus— Pus is not soluble in acetic aad, and this differcntuies it from 
phosphates , also, the addition of a litUe causuc potash solution converts it into a ropy 
gelatinous mass 

Fresh ozcuuc ether, or fresh lodrqyen peroxide, mixed with pus, causes an effer- 
vescence of oxygen 

As mentioned already (see p 45), pus generally gives with Uncture of guauc alone 
3 greenish or bluish-green colour, which disapprars on heating 

In all cases, however, the diagnosis of pus in the unne must only be made by micro- 
scopical examinauon 

7. Glycuronic Acid. — This is a product of the mcompleic oxidation of glucose, 
and is used m metabolism to detoxicate phenols, alcohols, and aromatic aads Normal 
unne conums a trace, but always m combination as a glucoside For example, com- 
pounds are formed with bodies like phenol, indoxyl, and skatoxyl, and therefore the 
output is increased in intesunal stasis In similar manner, comparatively l^e amounts 
of glycuronic aad are excreted in combination with drugs such as camphor, aspirin. 
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chloral, benzoic aad, aniipyrin, oil of turpcatme, menthol, chloroform, and morphia, 
but with some of these the dose most be fwly large On the assumption that the con 
jugaQon of glycuromc aad occurs in the Inrer, camphor and aspinn ha^e each been used 
to test hepatic function — failure to find the compounds (glycuronates) in the unne 
indicanng very senous damage On the other band, glycuronates often appear, quite 
apart from giving drugs, m considerable quantity m 3ie unne m chronic obstructive 
jaundice, and if, as in the case of drug glycuronates (see p 44), Fehling’s solution should 
be reduced, it is the glycuromc aad component which is responsible However, unlike 
glucose, glycuromc aad does not reduce Benedict s solution or ferment yeast 

ESTIMATION OF THE PERCENTAGE OF UREA IN THE URINE 
The percentage of urea is conveniently estimated by usmg Gerrard’s ureometer 
(Fig 73) 

The apparatus consists of a calibrated burette (fr) attached to a reservoir (e) which 
can be raised or lowered The t<^ of the burette is connected by rubber tubmg to a 
bottle (a) With the clip (d) open, water is poured into the reservoir (e) until, with (c) 
raised, the surface of the water m the lower part offc) is 
on a level with that of the water m (&) at the mark zero 
Then 25 c c of 40 per cent caustic soda is placed in 
bonie (a) and 2 c c of bromine added, thus produemg 
a fresh sodium hypobromite solution. 

Albumin, if present m the unne, should be reroov ed 
by adding a few drops of 5 per cent acetic aad to 
20 cc of the speomen, boiling, and hhermg The 
volume IS then made up to the onginal 20 c c by the 
addiuon of distilled water 

Measure 5 cc of the unne into the speoa* small 
tube provided, and low er this tube into Che hypobromite 
solution in (a) without spilling any of the unne Tightly 
stopper (a) and close (1^ Nowmixthescc of unne 
wim the h^bromiie solution by ulung (a) Nitrogen 
IS bberatedand the water m (l'}is displaced downwards 
Coot (a) m cold water for a few minutes, and thee, by 
lowennefc), bring the water m (e) and (b) to the same 
level The reading of the level m (6) will give the 
percentage of urea in the unne (grammes per 100 c c ) 
The method ts accurate enough for climcal purposes 
If the burene is marked in c c , instead of being 
calibrated as above, the percentage is obtained by 
multiplying the number of cc of nitrogen given 0^ 
from the 5 c c of unne by o-oyS 

Urea is the chief nitrogenous waste product found in the unne, and ordmanfy 
represents 80 to 90 per cent of the tola! mtn^en found there, but if the person 
is on a low-protein diet it may represent only 60 per cent Normally the urea 
output vanes greatly with the diet, and is highest when large amounts of protem 
are consumed Thus the amount excreted by a normal adult may be as much 
as 40 g in the twenty-four hours, or as little as 20 g , but it is usually about 
30 g , and with an average concentration of 2 per cent Muscular exertion 
and marked menial acuvity mcrease the excretion of urea Potliologically it is 
mcreased m fevers and in diabetes mcllitus, and decreased in acute yellow atrophy 
and cirrhosis of the liver and in Bngbt’s disease 

ni AUCROSCOPICAL EXAMINATION OF THE URINE 
This is of great importance , it may provide the first cvideiice of disease 
of the unnary tract, or may deade the question of a doubtful diagnosis 
A centnfuge may be used to faohtate the collection of deposits 
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Classification. — ^The following is, more or less, the usual classification of 
the subject — • 

1 Unorganized Deposits ~ 

a CVyjffl//i7ie and Ammphaui Deposits found tn And Urine — Uric aad, 
amorphous urates, ^cium oxalate, cystin, leuon and tyrosin, hippunc 
acid, creatinine, and calcium sulphate 

b Crysialltne and ^morplioiis Deposits found m Alkaline Urine — Calaum 
phosphate (amorphous and * stellar '), ammonium magnesium (or ‘ triple *) 
phosphate, ammonium urate, calaum carbonate, and magnesium phos' 
phate 

In (a) and in (6) the first three arc common, the others rare 
c Other Unorganized Deposits found m Aad, t^eutral, or Alkaline Urine — 
Cholesterol, fat, hscmatoidto, indigo, and melanin 

2 Organized Deposits— Red bIood*corpusele$, leucocjtes and pus cells, epi- 

thelial cells, tube casts , also, prostauc tlueads, spermatozoa, fibrin, blc^ 
clots, mucus-corpuscles, mucus-threads, mucus-casts (known also as cylindroidsl, 
and connective ussue 

3 Aftcno-OBGANISMS AND ANIMAI. PARASITES 

4 FoREtCN Bodies 


UNORGANIZED DEPOSITS 


Crystalline and Amorphous Deposits Found in Acid Urine — 

Uric Actd —This has already been mentioned as forming, to the naked eye, 
the ‘ cayenne pepper ' deposit (see p 4i) Microscopically, unc aad is seen to 
consist of yellowish-brown or redAsh-brown crystals, mostly of the whetstone 
or rhombic-pnsm type (Fig 74, A) Variations in colour are due to the amount 
of pigment m the unne and to the thickness of the crystals— for example, thm 
plates may be hghc-yellow or almost colourless Crystals are frequently arranged 
as rosettes, crosses, sheaves, combs or brushes, irregular plates, and ocher 
formations 

Amorphous Urates (mostly sodium urate) —These, whether pigmented 
(' brick-dust ’ deposit) or colourless, dissolve on heaung Microscopically 
they appear as moss-like masses of minute amorphous granules In very rare 
instances sodium urate is crystalline, and m the form of small fans or clusters 
of fine needles 

Calaum Oxalate — This is found as small, colourless, highly refractive 
octohedra, not unlike envelopes (Fig 74, C), but may appear also as small durrb- 
bells Calaum oxalate crystals arc apt to occur in the urine after the ingestion 
of rhubarb, strawbernes, spinach, or sorrel It is not uncommon to find them 
m cases of dyspepsia, neurasthenia, or chronic pancreautis Oxalurn is occa 
sionally responsible for recurrent hxmatuna or for pain suggesting renal calculus 


Cyjlin — Cystm is a sulphur-contaming anuno-aod, which is rarely found m the 
issi!>e AO ABorr ihan miDwir jxarfA- Fnroeunirs Ji nmus jjj cnnsidcrahle amounts m 
the urine m several members of the same family, and may be hereditary VVjih the 
increased cxcrcimn a fawn-coloured deposir may form Microscopically, this appears 
as hexagonal plates (Fig 74, G) A cystm calculus may develop if urinary infecuon 
is present 


Leuan and Tyrcwti —These usually occur together and are mostly found "hen 
there 15 rapid destruction of liver tissue, as in acute yellow atrophy of the liver, phos- 
phorus poisoning, and yellou fever , also occawonaJly in typhoid fever, small pox, 
erysipelas, scarlet fever, and leukzmia , ___ 

Lcucin IS m the form of yellowish or brown spherical masses vnui , 

markings, tyrosm m the form of dusters or sheaves of fine needle-luce cpwistri 
74, E, f) They may resemble ftt-globules and fat-crystals respectively, but^ 
guished by being insoluble m ether l^cm and tyrosin are never seen in ^ 
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Hippvnc Add — This is the oaly sonaal unnaiy consQnisnt Vrhich is produced 
by the fadney itself, it is synthesized from benzoic and and glyane When the cxcre- 
iion of hippuric aad is increased by the administration of benzoic acid or benzoates, 
or by a vegetable diet, a deposit of colourless plates and prisms may occasionally form 
These somewhat resemble ‘ triple ' and * stellar ' phosphates, but appear in acid unne 
and are not soluble in acetic aad ’ 
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Creannine —Creaurme sediments are rare, and occur chiefly after prolonped 
niusnjJar etertion, but also in severe acute nephnm, typhoid fever, and pneumonu The 
formation consists of colourless barrel shaped and wbeistone-shaped plates and prisms 

Calcium Sulphate — Crystals of cakitira sulphate resemble ' stellar ’ phosphates, 
but occur in aad unne They are rare, and their ehnical significance imtaown 

Crystanmc and Amorphous Deposits Pound in Alkaline Urine. — 

Calcium Phosphate — There arc two varieties, amorphous and erj’stallme 
(or ' stellar ' phosphate) 

Amorphous calcium phosphate deposits are white and fiocculent and dissolve 
with acetic acid Microscopically, minute colourless granules are seen These 
may be m masses of vanous sizes, but not in moss-like arrangement as m the case 
of urates 

Crystalbne calcium phosphates (‘ stellar * phosphates) occur in star-shaped 
clusters of colourless prismatic crystals or singly {Fig 74, H) They ore 
frequently found with * triple * phosphates, but otherwise arc uncommon 

Ammonium magnesium Phosphate (‘ triple ’ phosphate) — These deposits 
appear in ammoniacal urines Microscopically, they consist of large prismatic 
rhombic crystals — desenbed as * knife-rest ’ cr>’Sta!s {Fig 74, D) If the unne 
IS excessively ammomaca! there may be irregular plates, or fcrn-likeor ‘feathery ’ 
forms 

Ammomum C/rtife— Deposits ate often found in alkaline urine, and especially 
tn association with those of calcium phosphate and * triple ’ phosphate Micro- 
scopically, small rounded spinous masses ate seen (Fig 74, B) 

Calcium Carbonate —This is occasionally found as a deposit in the unne, alone 
or with phosphates, and occurs mainly m cases of bone disease and after drinking large 
quantities of certain mineral waters Calaum carbonate is dissolved by aceuc and 
and the evoluuon of gas distinguishes it from phosphates The deposit consists usually 
of small, amorphous, highly refractive granules , sometimes small dumb-bell shapes 
are seen 

Afagnesturii Phosphate -^Ceystals of magnesium phosphate may appear with 
calcium carbonate deposits, but are very we They take the form of colourless, highly 
reiraaive, small, quadrilateral pnsms 

Other Unorganized Deposits Touad la Acid, Neutral, or Alkaline 
Urine. — 

Cholesterol — Cholesterol has been found occasionally m the unne, chiefly 
m cases of chroruc cystitis, nephrosis, and chyluna It appears as colourless, 
ihm, irregular, rhombic plates, often notched on the comers and sides The 
deposit is dissolved m ether 

Fat — In cases of chyluna the unne is turbid or milky, owing to the fat it 
• contains Microscopically, enormous numbers of fat-granules or fat-gfofaulcs 
arc seen, and usually some red blood corpuscles and pus cells A careful search 
should be made in the unne and blood, espeaally in night specimens, for the 
Filana sanginnis hommis which almost always is the cause of chyluna 

Lapuna (that is, fat m the unne) may also be found in the lipxmia of diabetes, 
chronic inflammation of the unnary passages, neoplasms of the kidney, phos- 
phorus poisomng, pregnancy, and after the hbcrauon of fat mto the arcubtion 
by the fracture of long bones The fat-globules are not only free in the unne 
but also often appear wuhin epithelial cells and pus cells and on the surface of 
tube casts They have a dark contour, refraa light strongly , and vary considerably 
in size , the brger ones may occasionally contain, or be accompanied by, extremely 
thin needles of fat Cholesterol pbtes occur in a small proportion of cases 
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Sometunes the presence of fatty or oily matter m the unne may be traced 
to the lubrication of a C 3 theter> or to the accidental or deceitful addition of milk 
or other fattj or oily hquid to the speamen 

Heematoidm — Crystals of tuemaroidm are derived from old blood-clots, and 
appear as small, rust brown, irregular plates or masses, which are often surrounded by 
fixie needles, attached in cilia fashion The needles may also be Ijme free, or lomed 
together in stellate, dendniic, of brush like figures 

Indigo — Indigo is a decomposition product of indican It occtirs mostly in putrid 
urine, and is seen as small, bluish, rhombic crystals, or as needles or irregular masses 
— This IS sometimes found m the unne m cases of melanotic tumours 
as small, dark brown or black, irregular masses or granules The intruTCsical use of 
silver salts may produce black parucles of similar appearance 
ORCANIZLO DtIPOStTS 

Red Blood-corpuscles (Fig 75, 6 3 ) — ^These arc rcoognized by their 
shape and colour Considerable alterations may occur, however, in their 
appearance, depending on the length of tune they have been in the urine, and 
for other reasons , they may be swollen, lacking m colour, crenated, or shrunken 
Leucocytes and Pus Cells (Fig 75, B I, 2 ) — Leucocytes occurring as 
part of a hEmonhage must not be misi^en for pus cells The presence of the 
latter uidicates inflammatory changes m the urinary tract, but in women the 
possibility of contammation from the vagina must be excluded In aad unne 
the cells usually recoin most of their ordinary appearance, but in alkaline unne 
the) are swollen and opaque, and require the addiuon of aeeuc aad to bnng 
the nuclei into view 

Epithelial Cells — Apart from a few superflaal cells from the bladder, and 
also, in the female, a certain number from the s-agma, the presence of epithelial 
;ells in the unne is pathological and particutarly so if accompanied by pus cells 
Epidermal scales from the prepuce in the male, and the chtons and bbia 
in the female, are frequently found, but are easily (Merennated from epithelial 
:ell8, the scales have a shrunken appearance, are highly refractive, and do not 
mntam a nucleus 

The type of epithelium present m the unne will often mdicate which part 
3f the unnary tract is affeaed — 

Renal Epithelium — As found m the unne, the cells from the involuted 
tubules are round or slightly irregular (Fig 75, A I), and those from the collect- 
ing tubules globular , both sons are about one thud larger than pus cells Thej 
do not reqmre aceoc aad for the delineauon of their nuclei The findmg of 
renal epithelium and pus ccDs in urme, eacreted over a penod of rest, means 
the existence of some pathological process m the kidney In the subacute and 
chrome forms of nephntis the epithelial eeUs show degenerative changes 
Cells from the Renal Pelvis — ^These arc mainly club shaped (Fig 75, A. 3 )» 
globular, or lenticular , some ace qmdnlateral, others irregular 

Ureteric Cells — Found with those &om the renal pelvis TTiey are round 
or globular, or slightly irregular, and smaller than similar cells of pelvic ongin 
They cannot be disungmshed from the epithelial cells of the prostate 

Bladder Epickelmn — ^The luung of the renal pelves, the ureters, and the 
luethra, while of the transitional vanct>, docs not show the three lajers of tj-pical 
cells distinctly as m the case of the bladder The superficial vesical cells are 
flat and quad^teral (Fig 75, A 4 ), with concavities on the under surface mto 
which fit the cuboidal cells of the middle layer, those of the deepest bjer are 
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columnar or club-shaped {Ftg 75, A 2) The latter, which arc also present 
m places in the middle lajcr, arc not distinguishable from the club shaped cells 
of the renal pelvis The rather large superficial flat cells and the cuboidal 
epithelium are, however, charactensuc of ^ bladder Superficial cells joined 
together mav often be seen 







Ft 75 —M cio«cop cal charmers of otpntizcd urmtry drpmts A Epihelum from 
(1) Renal tubules (1) llUdJer <d^l (}) Renal r*lsis <4, Bladder (Juperficial) (S)\a»na 
(») Urwhra. B. 0) Pus <«lls} O) The same treated »nh c acid W Bed blood-corrusclei 
C. Casts (I) Up theltal (1) Pus (]) tHtwtL D Casta fatty E Casts (1) Finct> granular 
(3^ Cnarsely granular r Casts (1) Waxy, (2l Hyaline 
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Urethral Cells — ^These are flat (Ft? 75, A 6), cuboidal, or club-shaped, and, 
as a rule, readily diagnosed by their comparatively large size and their irregulanty 
of outline 

Vaginal Eptthelitm — ^Vaginal epithelium, consisting of large squamous cells 
{Fig 75, A S), IS easily recognized 

Tube Casts — These come from the tmniferous tubules of the kidneys, and 
may be hyaline, epithelial, granular, ‘blood’, ‘pus fatn, or waxv 

H>Qlme Casts (Fig 75, F 2) — ^Thcsc arc translucent and somewhat difficult 
to detect unless iodine is added They occur m all kidney affections It should 
be noted, however, that m normal people the unne, even when excreted over a 
period of rest, may contam occasional hy’ahne casts and also a few red blood- 
corpuscles 

Epithelial Casts {Fig 75, C I) — ^Numerous m acute nephntis, and also in the 
subacute form They are hyaline casts studded with epithehal cells In acute 
nephritis the cells, though more or less coarsely granular, are mtact, but as the 
disease enters the subacute or chronic stages they show degenerative changes 
Granular Casts — Granular casts occur m subacute and chronic nephritis 
The granulation, probably due in most cases to disintegration of epithelial cells, 
may be fine ot coarse (Fig 75, E I ot a mixtute of the two With further 
degenerauon the granules become changed mto fat globules 

Blood Casts {Fig 75, C 3)— Found m acute nephnus and other forms of 
renal congestion 

Pus Casts {Fig 73, C 2) —Occur m renal suppurauon 
Fatty (Ftg 75, D) and TVaxy (Fig 75, F. I) Casts —These represent corres- 
ponding degenerations of the kidney 
Other Organized Deposits — 

Prestatic Threads —Found in the unne in cases of chronic prostautis, espe- 
aally when the prostautis is due to gonotrheea The threads, often percepuble 
to the naked eye, are seen microscopically to consist of mucus, prostatic epi- 
thelium, and pus cells, the epithelial cells have the same appearance as those 
from the ureters 

Spermatozoa — -Sometimes present, and are easily recognized. 

Fibrtn — Fibnn appears in the form of chaiaaensuc wavy bands, which 
may be narrow and pale, or broad and, perhaps, reddish brown m colour , the 
edges are more rcfracuve than the centre 

Blood clots — ^These arc seen as dark brown masses of disintegrated blood 
corpuscles ' 

Mucus — Mucus occurs microscopically as corpuscles threads, and casts 
Mucus corpiacles Occur as pale, finely granular, non nucleated corpuscles, 
and vary m size from that of a pus cell to that of a large epithelial cell 

Afiictis threads These are small m nonnal unne, but may be comparauvely 
large when mflaxnination produces an excess of mucus , they are pale, and 
striated longitudinally 

Miiais casts (also known as cyhndroids) May be formed in anj part of the 
urinary passages They are disUnguished from hyahne casts by their undulating 
contour, tapermg ends, longitudinal stnaQon and, often, much greater length 
Conncctiie-tissue Shreds — In the unne connective tissue shreds may be 
denved from new growths, ulcerauon, suppuration, or other destrucuve process 
The shreds are composed of compact, irregular bundles of moderately refractive, 
wavy fibres, and the findmg of these denotes a severe and decplj seated lesion 
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of the urinary tract The urinary diasnosis of new growth, bv the recognition of 
Its particles as neoplastic tissue, is a rare occurrence, and mostly made m eases 
of Villous rumour of the bladder 

MICRO ORGANlSAtS AND ANIMAL PARASITES 
Micro-organisms — Unne m the bladder of a healthy person is probably 
free from infection, but when a specimen has been exposed to the air for a few 
hours It IS found to be contaminated by the Micrococcus urece and \anous non- 
pathogenic fungi and infusoria M urea, by its conversion of urea into 
ammonium carbonate, is largely responsible for the ammoiuacal decomposition 
of unne 

The aeunomyces fungus is not found m the urme except in the rare cases 
where actinomycosis affects the urinary tract 

Pathogenic Bcerena — In pathological condiuons, the chief pathogeiuc 
bacteria which may occur in the urinary passages are Gonococcus, tubercle 
baallus, B coh communis and its variants, B proteusi Sia pyogenes aureus and 
albus, Str pyogenes^ Sfr facahs, and the typhoid bacillus The Leptospira 
(or Spirtjc/irfia) icterahamorrhague is found in the unne in cases of spirochstosis 
icterohxmorrhagica (Weils disease) 

Any search for these organisms must be conducted with great care and 
thoroughness The urine should be obtained by cathetenzation, especially in 
the female When, in certain circumstances, the specimen cannot be got in 
this way the urinary meatus should be freed of infecuon and the unne passed 
direaly into a wide neeWed stenie bottle, which is then stoppered, and the 
sample sent for cxamitution without delay 

Animal Parasites —The Tnchomonas taginaht is a protoaoon flagellate 
which 18 not infrequently present in the unne of females, and m association 
with leucorrhosa In such cases the parasite is usuallv found m large numbers 
in the vagina Considerable controversy exists regarding us pathogenicity 
The hooklcts, membrane, and scolices of echmoeoecal ^sts arc on rare occa 
sions discharged into the unnary passages 

In tropical countries the embryos of Filana sangtnnis hominis and the ova of 
Schistosoma hamatobium are commonly found in the unne of affected patients 
Other parasites which may possibly find their way into the unne are the 
Fustrongylus gigas, the Oxyuns vermiculans, and the Ascans hpnbncoides and ova 
For an account of the micro-organisms an^ parasites mentioned, and for 
the technique employed in their recognioon, the wader is referred to appropriate 
text books 

FOREIGN DODIES 

A great vanety of foreign bodies may be found from tune to time in speamens 
of unne The following are some of those which may be readily recognized by 
the experienced observer Fibres of cotton, silk, linen, and wool , hairs, starch 
grains from dusung powders, scales from wmgs of moths, particles of feathers, 
oil globules, dust of wood and cork, vegetable fibres and cellulose, sputum, 
vomit, and fecal matter The contamination of unne by feces lakes place, as 
a rule, outside the body, but may occur inicmally through a fistula On an 
average, fecal matter contains vegetable fibres and cellulose, grains of starch 
and chlorophyll, fat globules, partly digested muscle fibres, connecuve tissue 
shreds, squamous cpiihcbum from the anus, vanous putrefacuve micro-orgaiusms, 
mucus, and crystals such as ‘ tnplc ’ phosphates and calaum oxalate 
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CHAPTER VII 

THE HOUSE SURGEON IN THE RADIOLOGICAL 
DEPARTMENT ( 1 ) 

By N M Matheson 

The house surgeon spends a good deal of time in the radiological department, 
and he has to perform many important duties there 

THE INJECTION OF LIPIODOL INTO SINUSES AND 
CHRONIC ABSCESS CAXTTIES 

The length and course of fistulous communications and the dimensions of 
abscess cavities can be well displayed by contrast media (Ftg 76) Trouble- 
some regurgitation of the soluuon at an externa! onfice is conveniently avoided 
by employing an oLvary tipped cannula 
applied firmly to the surface opening For 
the deeper channels a tube should be passed 
well into the track before the injection 
commences, and to delineate deep narrow 
channels a watery preparauon is often more 
smtablc than a viscid oil For this purpose 
Liptodol Emtilsion No 2 is eminently satis- 
factory, as It is a bbnd perfectly miscible 
fluid which can be induced by grattiv to 
permeate the depths of the finer ramifica 
tions of a cavity 

To Outline o Chronic Empyema 
Cavity — ^The pauent 1$ placed on his sound 
side in such a posiuon that his wound is 
the highest point, his empyema cavity being at a lower level Lipiodol is then 
mtroduced, without usmg the needle, direa into the wound from the svnnge, 
and the pauent moved so that all parts of the smus are outlined It is often 
better to take the films in this position without the 
patient moving — anteio postenot and lateral ex 
posures be ng made 

SIALOGRAPin 

Lipiodol injecuon affords a preosc means of 
depictmg the duct system of the paroad gland 
(Fig 77) The manipulauons, though delicate, can 
be easily performed without anaisthesia The mtro- 
ducuon of a lachrymal duct dilator is a useful 
preliminary measure A lachrymal duct syringe 
answers the purpose for introducing the opaque ^ 
medium Having filled the synnge with warm c»»e ptrotid cal'ulu. The 
lipiodol, the injecuon is made slowly The special 
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synngc shown in Fig 78 renders the Technique of the miecuon more prease 
About ICC suffices for the average sialogram, but the procedure should be 
stopped at the appearance of swelhng over the gland or at the onset of pain 
The radiograph is uken first with ihc paoent lying on his side with the head 
extended, and then m an antero-postenor direction 
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EXCRETORY UROGRAPHY 

Contra-indications. — Excretory urography is contra-mdicatcd in uraimic 
individuals Under these conditions it yields little data and may be attended 
by grave danger In any case of doubt a blood urea cstimauon is a desirable 
prelimmarj Particularly prone to reactions arc patients uith an idiosyncrasy 
to iodine Thyrotoxicosis and hepatic insufficiency are also contra-indications 
With these exceptions excretory urography is perfectly safe if earned ooi as 
follows Before the examinauon the mgesuon of fluids is bmited and dmreue 
drugs are excluded The bladder should be empty at the time of the examination 
Solutions and Dosage —Uroseleccan D and perabrodil, or the newer 
pyelectan and uropac, are the preparations usuaUy employed They are supplied 
in ampoules of 20 c c , which constitutes an adult dose For a child of from 
3 to 12 years a dose of 10 c c of perabrodil is recommended In childhood the 
dose of uroseleaan B is ^rom 3 c c in the case of an infant to 12 c c or more for 
older children To the age of ro years, 3 c c of pyelectan is suffiaent and ice 
of uropac maj be empJo3ed for each year of age, wiih a minimum of 4 e c After 
the age of 15 years the adult dose may be used 

Technique — The examination is earned out on a radiological couch fitted 
with a Potter-Bucky diaphragm A 20*cc Record syringe is filled from an 
ampoule of the sterile solution previously warmed to body temperature, and 
the contents arc slualy infected into a suitable anteeubital vein rendered promin- 
ent by the application of a tourniquet With the point of the needle well in the 
lumen of the vein, and proved so by a good regurgitaUon of blood, reactions are 
unbkely Immediately after the completion of the injecuon the puncture is 
scaled and compressed with a bandage 

Exposures are usually taken by the radiographer at two, eight, and twenty 
minutes after the injection 

Subcutaneous Pyelography — ^When the small calibre of the veins prohibits the 
intravenous route, a condition encountered paniculatly ui childhood, subsidiary methods 
are available Perabrodil m isotonic soluuon is suitable for injeaion Into the sub- 
cutaneous tissues It is diluted wjih double its volume of sieriJe distdJcd water, the 
dose of the diluted solution being from 40 to 100 c.c according to the patient T^s 
is injeacd in two equal parts into the thighs, and, employing suprapubic compression, 
photographs are uJeen at the end of half an hour, and thereafter at 15 minute iniervaJs 
as required 

Oral Pjelography — Also in those orcttmstanccs in which intravenous injcaion 
IS impossible or inadvnsable, sausfactoiy radiological information can be obtained by 
the oral route Hippuran, when admimsiered by the mouth, is given dissolved in 



5S SURGICAL HANDICRAFT 

75 c c of syrup, m doses of 12 g for adults and children over 13 years and 10 g for 
children under 13 years Continuous abdominal pressure is maintained, and plates 
are taken at 60, 90, 120, and 150 minutes following the mgesnon of the drug 

RETROGRADE PYELOGRAPm’ 

We will assume that uretenc catheters have been placed in position and the 
paucnt has been taken to the radiological department 

Solutions. — Sodium iodide in a 12 5 per cent concentration casts a good 
shadow, IS readil) procurable, and can be convemendy sterilized by boilmg 
Uroselecian B and abrodit m 20 per cent solutions are particularly free from 
irritation, and are now on the market in small ampoules espeaally prepared 
for retrograde use Uropac is also an excellent medium , the soluuon as supplied 
in the ampoules should be diluted with four umes us volume of sterile distilled 
water 



Amount to be injected. — The normal pelvis and cabces require, on an 
average, 7 cc of solution to fill them In the case of a hjdronephrosis con- 
siderably more fluid can be injected The entenon of the quantity to be mjeaed 
is furnished by the consaous patient He should understand dearly that he is 
to report the moment he feels even slight distomfort m the loin 

Technique. — A sterile towel is pbced beneath the available poruon of the 
uretenc catheter The hands are stcnhzed and a stenle 20-c c sjunge is filled 
wnih the warm contrast medium A hypodermic needle of a suitable size to fit 
the end of the catheter is fined to the syringe, or a spcaal pydographic point can 
be employed Slowly and steadily the contrast medium is injected At the 
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occurrence of the first discomfort the procedure is iniemipied and a film 
exposed The film is developed and examined If the pelvis is incompleicly 
filled a further injection is made In order to avoid accidents the following are 
useful rules — 

1 It 11 u«er to inject too httle than too much jolution If there is any doubt. 
It II better to restrict the amount to 3 ee, since, if evidence of incomplete fiUtns 
{Fig 79) u forthcoming, the amount can alteays be increased later 

2 On no account should an irgeetion be made against resistance, and on no accowtt 
should a painful response be neglected 

The Gravity Technique — ^Umil some experience of pyelography is gamed 
instillauon of the fluid by gravity is recommended This method is also advisable 
in children, as well as for the exceptional case where pyelography m an adult 
has to be performed under general anxsthesia 

A 20 c c syringe, with the piston removed, is fitted with thin rubber tubing 
filled with the pyclographic solution, and connected to a ureteric catheter already 
in position T^e syringe is raised or lowered according to the rate of flow, but 
never elevated more than eighteen inches above the situation of the kidney The 
meniscus is carefully observed, and when the flow stops, or at the onset of pain 
in the consaous patient, the syringe is lowered to the renal level and a film taken 
The contrast medium is then withdrawn by suction 

CYSTOGRAPHV 

The Catheter Method ~The technique is simple and a 3 per cent solution of 
sodium iodide is usually sufficient to cast a good shadow , stroncer eoncenirauons are 
liable to imtacc the mucosa and are generally unnecessary If, however, « greater 
density is demanded, a s per cent emulsion of silver iodide can be recommended 

Having passed a catheter, the unne is evacuated and a plain film exposed to show 
possible calculi or encrustaaons of the bladder wall From a funnel and tube the 
warm solution is slowly introduced into the bladder until the point of diicomforr, when 
the catheter is oeduded and a penile clamp applied to prevent regurgitation along the 
urethra A film exposed at this stage, with the patient m a moderate Trendelenburg 
posiUon, dearly shows the size and shape of the bladder and any irregulanties thereof 
As, however, the vesical shadow might mask a pouch, a further picture is taken after 
evacuating the fluid through the catheter The emptying of a diverticulum may be 
gauged by placing the patient m the prone position for a few minutes and taking yet 
another film 

The Excretory Method — WTiere urethral obstruction renders catheterizaaon 
difliculr, or when inflammation makes jnstnuBcntaDon undesirable, cystography by 
the descending route possesses evident advantages An exposure made about twenty 
minutes after the intravenous adminisiraoon of 20 c c. of uroselectan B or perabrodil 
often gives an excellent shadow of the bladder 

UnETHnOGRAPHY 

Solutions — Ltpiodol (5 pet cent) m stenle olive oil gives a bland solution 
with good contrast capacity Neo-hydnol fluid casts an excellent shadow and, 
being less viscid than hpiodol, it readily permeates the small para urethral 
recesses 

Contra-mdlcatlons — For fear of embolism, recent intra urethral mampula 
tions call for delay m performing the examination, and the presence of urethral 
hatmorrhage is an absolute contra indication 

Position for Radiography — ^Tbe correct position is imponant, as an 
uninterrupted view of the enure urethra is essential This may be obtained 
by placing the pauent m the dorsal recumbent posture, inclined somewhat to 
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the left, with the left leg flexed at the hip and the nght leg extended 8o) 
A prehminary radiograph to include the whole pclvns is then taken 

Technique. — After csacuation of the 
bladder, the external meatus is scrupul- 
ousljr sterilized and the warm soluuon 
injected from a 20-cc Record synnge 
fitted with a conical rubber up, the clans 
bemg compressed to present regurgita- 
tion of the medium InsoUauon pro- 
ceeds steadily and gently with adequate 
protection of the surgeon’s hands when 
the films are being token At no ume 
during the mjection should undue pres- 
sure be exerted Hav-ing mserted about 
15 c c , It IS necessary — tn order to 
secure a sausfactor> picture of the 
posterior urethra — to continue the tnjec- 
uon of the remaining 5 c.c. while the 
exposure is bemg made Spasm of the 
sphracters is obviated by asking the patient to attempt micninuon towards the 
compleuon of the injection, the X rav being taken whilst the patient « 
endeatounog to unnate (Fig 81) 

In the majontv of cases the above 
method suffices To obtain a very 
complete urethrogram, a slightly more 
elaborate technique G Kemble) may 
be employed, five radiognphs are 
required — 

1 A plain antero-postenor view of 
urethra, prostate and bladder regions 

2 A-P new with 10 cc of radio- 
opaque fluid mjected 

3 A-P new with injection of 20 c c 
of fluid completed 

4 Right obhque view at an angle of 


Fif So — L f rthrography Posiuon of pauent 
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5 Left obhque new at an angle of 45’ Fir $t — v normal uxevhrosiam (f a.i 
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Seminal \esIciilogTaphy — Uro- 
selectan B (20 per cent) and Upsodol 
(40 per cent) are excellent contrast 
agents , they can be conveniently intro- 
duced by means of a small needle 

Fif 82 —Rad ograph of norma] 
teminal Tcriclrs foUowing Lpiodol in 
jection. The outline of the vasa drfe 
entia is clearly seen. iFtem Sicari and 
eailtetun') 


inserted into the lumen of the vas after 
itsidentificauon through a short masion 
made under local anxstbesia just below 
the external abdominal tu^ From 2 to 
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3CC isana»efagedosetoe»veacoinpJctewsiculo^m(A/ 82) To prevent the shadow 
of the pubic bones from obscunng that of the vesicles, the radiograph is t^en with the 
paucni raised sbghtly at the shoulders Overflow of the medium into the bladder, 
if masking the view, is removed by allowing the pauent to micturate 

A peripheral infection can also be made, but as a rule the lumen is only outlined 
as far as Uic globus minor 

Hysterosalpmgography. — First, pregnancy must be irrefutably excluded, b> 
biological tests if necessary With the pauent m the lithotomy position, the vagina 
IS imgated with flavine soluuon and 
the cervix exposed by the aid of a 
speculum The cervical lips are 
grasped with tenaculum forceps, 
the canal being then dilated if neccs' 
sary A strong ao-c c synnge, 
attached by rubber tubing to an 
oIiiary*tipped uterine cannula, is 
filled by pouring warm undiluted 
hpiodol into the barrel and then 
replacing the piston The conical 
end of the cannula, inserted into 
the cervical canal, is maintained 
firmly in position, for, unless its 
junction with the cervix is tight, 
reflux of the oil is particularly 
prone to occur Under control of 
the fluorescent saeen, the lipiodot 
Is gently injected, the procedure 
being stopped at the onset of pain 
The amount insetted should at first 
be small, in the region of 3 c c , 
larger quantities being later intro- 
duced according to the radiological 
findings 

Under normal condiuons the utenne cavity is seen as a dense triangular opacity, 
from the upper angles of which the Fallopian tubes proceed hierally as linear shadows 
which widen at their ampuUary exireiniues The radiological demonstration of a fest 
drops of oil Within the abdominal cavity is conclusive evidence that the tubal pathway 
IS patent <//g 83 ) 



niE GASTRO-INTCSTINAL TnACT 
Preparation for Opaque Aicals. — ^No aperient should be taken the night 
before the examination, and no food or drink whates er be allow ed on the mommg 
of the examination The meal is best given at about 9 or 9 30 a m , and the 
subsequent taking of food must necessarily depend on the emptying time of the 
stomach It IS important, in cases where an examinauon of the whole gastro- 
Intesimal tract is reqiured, that the stomach be quite empty of the opaque meal 
before any other food is taken, otherwise this will mix with the opaque residue 
and complicate the findings 

Preparation for Opaque rnemss.— A good apencni should be given the 
night before the examination, followed by a soap-and-watcr enema on the mommg 
of the examination It is extremely important that all fxcal material should be 
cleared from the colon before the opaque enema is given 

Radiography as a Diagnostic Aid In Acute Abdominal Conditions.— 
Apart from excluding calculi, direct radiography of the abdomen is sometimes 
employed in urgent surgery By using a modern portable apparatus, valuable 
information is obtained with htlle discomfort to a patient in Fowler’s position 
In the flat plate, the charaaensue Qr«cent of transluccncy beneath the dome of 
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the diaphragm (Fi? 84) estabbsbes the presence of pnemnopcntoneum in the 
anomalous case of perforated pepuc ulcer This radiological demonstrauon of 
pneumopentoneum can be an invaluable help when rupture of the intestine is 
suspected, particularly in air raid casualnes afflicted with multiple injunes On 



84 — PneumopentoiKilm. Crw^eni of 
gas below the njht dome of the diiphnsm. 
D rect fUm taken wt h ponable ipperatui in * 
ote of perforated peptic ulcer 



Ff *5 "“Multiplehoniontalfluiileve!*. Plain 
nlm of the abdomen taken In a cate of acute obttruc 
tion of the imall iniettme following a p rvioui 


the left sidCi however, be careful not to mistake the shadow of gas in th- gasme 
fundus for that of air in the peritoneal canty Distended coils of mtesune with 
honzontal fluid levels confirm an obscure intestinal obslruenon (Fi^ 85) 

aiOLEC\STOGRAPm 

Opaque Media ~Of the preparaaoos available, opacol and shadocol are 
not unpleasant to take and are commonly emplojed, full details of the respectiie 
doses being supplied by the manufacnirers 

Preparation and Radiographv — An aperient, preferably one to which 
the patient is already accustomed, should be given thjrt> s« hours beforehand 
—and to obnate gas formauon it is advisable to have the patient up and about 
as much as possibl* prior to the test Pitressm injeaed intramuscularly in doses 
of l c c (two and a half hours and half an hour before taking the films) is of 
considerable value in dispelling confusing intestinal shadows In all cases of a 
suspected lesion of the gall bladder, a preliminary radiograph is indispensable 
On the day preceding the examination the pauent is allowed his usual diet 
up to and including tea At 6 p m he takes a hght meal (free from fats), and one 
hour later swallosvs the dye well stirred m half a glass of water During the 
subsequent hour water is taken in sips, but thereafter no food is permitted until 
the cxaminauon is completed on the next day, the first radiograph being made 
at the fifteenth hour following the ingesuon of the dye Should the initial film 
show only a faint shadow, a further plate is exposed one hour later When a 
guod outline of the gall bladder had been obtained a fatty meal consisting of 
cream, butter, and eggs is gikcn and radiographs are again taken, these show 
the emptying capacity of the gall bladder, and often detect stones which may be 
only Msible in the panially evacuated viscus 

INTENSIVE ORAL CHOLECVSTOGRAPHl 

P Kerley’s method of mtensise or double dose cholecystography usually 
takes about an hour for the complete exammatian , the techmque is simple and, 
with the aid of a compressor, sufflaently good concentration is obtamed 
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Immediately after lunch an the day poor to the examination, the patient 
takes 2 g of the dye At 7 p m he has a fet-frec dinner and takes 4 g of the 
dye an hour after this , during the evening a bottle of alkalme ivaier is drunk 
The examination takes place between 10 and it a m on the next day If the 
first pictures m the prone position show a good shadow, another picture is taken 
in the erect posture Further plates are taken 5, to, and 30 mmutes after a 
fatty meal 

POST-OPERATIVE CHOLANGIOGRAPHY 
The mieciion of an opaque substance to visualize the biliary tract is now a standard 
post operame procedure in cases where the common bile duct has been dramed 
With the aid of a portable apparatus it can be carried out with the pauent in bei 
The ramifications of a biliary fistula are well shown and, what is most desirable, 
the radiologicat picture supplies positive proof as to whether the common duct is patent 
or not {ste Fig aao, page 191) Sometimes calculi are discovered in the ducts when 
least suspected, and characteristic deformiues of pancreatic compression may be 
forthcoming 

The Opaque Medium — Pure lipiodol is too viscid and its dense shadow 
sometimes masks a calculus Lxpiodot and olxve ot! (equal pans) is most satis- 
factory Hippuran is also to be recommended 

Preliminary Preparations and Precautions —Cholangiography is always 
to be performed with the pauent fastmg To demonstrate whether or not there 
exist any calcifications in the upper abdomen, a direct film is a necessary pre- 
liminary The in;ection must be slow and should cease if the patient expenences 
any pam 

Technique.— A 20-c c glass synnge is eminently suitable First ascertam 
that Its nozzle wiU accurately fit the tube draining the bibary tract Discrepancies 
m size are readily ot ercomc by rubber tubing and a glass connexion Remember 
to hold these laterally during the examination so that their shadowrs are not super- 
imposed upon those of the injected ducts 

A small pack of gauze around the drainage tube is a useful safeguard to protect 
the abdominal wall from any opaque soluoon which might regurgitate around 
the tube dunng the injection and so obscure the films 

Place the opened ampoule of the opaque substance in a bowl of warm water 
Fill the synnge with the wanned contrast medium and take care to exclude all 
air bubbles, for these give ' false shadoivs ’ which closely simulate calculi on the 
radiological film Commence the injccuon slowly and proceed slowly, stopping 
if the patient indicates any pam After 10 c c have been mtroduced, remove 
the protective gauze, and take the first film, while the pauent holds his breath 
Usually this amount is sufiiaent, but if not, a further 5 c c is injected and a 
second plate taken Finally aspirate the fluid introduced 
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CHAPTER VllI 

THE HOUSE SURGEON IN THE RADIOLOGICAL 
DEPARTMENT (II) 

By F Dudley Hart 
DRONClIOGRAPm 

By bronchography is meant the outbning of the bronchial tree by introduction 
of a suitable non toxic radio-opaque substance Such a substance is iodine 
in popp>-seed oil — lipiodol (Lafay), neo-hydnol (May & Baker), etc Iodine m 
a combmaiion of this nature is inert and said not to cause lodism unless 
swallow ed 

The lipiodol may be mtroduced into the respiratory tract m a vaneiy of ways 
(a) By mjecting through the cncothyroid membrane , (i) By injecting direaly 
mto the bronchi via a bronchoscope , (c) By tnjecting over the back of the tongue , 
(d) Through the nose, and so on For general purposes the first— giicn a 
reasonable degree of skill — is best, as it is usual 3 > the quickest, gives the best 
pictures, and is somewhat easier to perform than the ethers 

Indications —To res cal any abnormality in sue or shape of anv of the larger 
bronchi, and to localize such abnormaliues, only one side of the chest should be 
filled at a time This should be done completely at the one sitting, antero- 
posterior and bteral films then being taken Lateral views, so essenual to local- 
ization of a lesion, are of no use when both sides of the chest hate been filled, for 
the picture is then a confused blur Lateral views should be taken as a routine 
m addition to antero-postenor news In seven to ten days the lung will have 
cleared suffiacntly for the other side to be done 

Contra-indications — A weak, feeble, or fcbnle pauent should not be 
subjcaed to bronchography, nor pauents with marked cardiac decompensation 
Cocaine sensmve patients should nor receive this drug In a case of pulmonary 
tuberculosis it complicates the radiograph and may do harm to the patient 
Precautions — Scnsmvit> to the substances used should be tested for some 
dajs beforehand Three minims of 5 percent cocame h>drochIonde are injected 
subcutaneously, and the patient watched for the next half hour A transitory 
feeling of discomfort may be disregarded, but anything more considered as a 
danger sign Reactions are faintness, flushings, dilated pupils, nausea, sickness, 
or acute distress 

Reacuons to iodine only occur when bpiodol is swallowed, and this should 
not happen The reactions occur some days later — skin rashes and pufliness of 
the face Potassium iodide, zo to 30 gr , is used as a test for iodine intolerance 
Many patients during and after bronchography cough the oil into the mouth 
and then swallow it They should therefore be warned against this and, after 
the films have been seen and passed as wet plates, encouraged to expectorate as 
much as possible If lipiodol on screening is seen to have entered the stomach 
of an lodme sensiuve paoent, it should be washed out immediately afterwards 
Armamentarium — ^This is illustrated m Fig 86 
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3 Pour the Lpiodol or neo-hydnol (20 c c «’2rmcd to blood hear) into the 
speaal 25-c c synnge, attach the special needle, and introduce into the trachea 
Withdraw the plunger as before, and when in the trachea raise the patient’s 
opposite shoulder to allow the lipiodol to run only 
into the side required Introduce 7 c c and wait 
one minute This fills the basal bronchi (Fig 87) 

4 With the needle and sj-noge m situ, make the 
patient sit and lean with the opposite shoulder 
forwards to look down towards the floor on the 
affeaed side Iniect 6 c c and wait tivo minutes 
Tlus fills the middle lobe on the right side or the 
corresponding bronchus on the left (Fig 88) 

5 Lay the patient on the affeaed side, inject 
as rapidly as possible the remaining 7 c.c , and rapidly 
elcwie the feet, so that the pauent is lying with his 
head 12 inches or more below his heels, half on his 
side, half on his face Remove the needle and leave 
him thus for tvro to three minutes This fills the 
apical bronchi (Fig 89) For this stage, if it is 
impracucable to elevTite the couch at the foot, a 
stretcher may be used on which the pauent lies 
from the beginning 

6 Take the films from a distance of 6 ft , antero' 
posterior and lateral, or any other view desired Screen if desired Warn the 
pitient not to cough or swallow from the ume of the injection of cocaine to 



Ftg t9 — Pojnton for filling the epical bconclu. 


the time the radiograph has been seen and passed The films are taken in 
full inspiration, and at fairly great intensity (Ftg 90) Only by using these 
postural methods can one be sure of filling all the zones of a lung If the 





A B 

fg 90^ Right broncl o«r»m nonn* filfog 6 R ghi bfonthogrsm Uirnl vi«w 
nofiiMl Ailing 

In cases of bronchiectasis when postural drainage is being practised, screening 
mo to four days later may reveal iodized oil in canues undrained This calls 
for improvement m the technique of posturing for the affected area 
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CHAPTER IX 

HOLLOW-NEEDLE TECHNIQUE IN INJECTION THERAPY 
By Hamilton Bailey and Sister Pauline 


There is htlle doubt that reputations have been nude — and lost — by the hollow 
needle In this instance there is no excuse for inadequate apparatus on the 
score of expense As in every walk of hfe, skilled technicians not only provide 
themselves with the necessary equipment, but are vigilant in mamtaimng it m 
perfect order 

Desirable Accessories — 

An Arkansas Stone — Hollow needles must be sharp If they are to be used 
repeatedly a cork and an Arkansas stone for sharpening them should be at hand 
(Fig 91) 



^ Pflf files provided with ampoules are Qimsy, and quite unsuited to 

making the necessary deep score on the neck of a thick glass ampoule The 
file shown m Fig 92 cati be purchased at any bargain stores for 3d It will sate 
time and many a cut finger from broken glass 

An Ampoule Caimula — ^The familiar picture of a 
struggle to fill the syringe by way of a hollow needle 
vanishes if one is provided with a special cannula 

(.Fig 93) 

Emery Paper — h small piece of emery paper used 
from time to tune on the nozzle of the synnge 
mimmizes the frequent happemng shown in Fig 94 
Small Duck-bill Forceps — Unless one is provided with a pair of forceps of 
special design {Fig 95)> « difficult to remove syringes from the sterilizer 



f j 95 —Forceps for ranonne STnoges from the stcriluer 
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An Adaptor — Syringes of foreign make often do not fit the standard needles 
issued m this country An adaptor 96) is a handy little fitting to possess 
A glass ‘ window ’ attachment (Fig 97) is useful when intravenous injections 
are to be made 



F'l 96— An idaptof 




Ftt 97 —Window fitung for 
obienring drawn blood 


Ordering Needles.— The bore of a hollow needle is described m terms of 
standard wire gauge (S W G ) A hypodermic needle with an SWG of 27 is a 
fine one , a needle with a long bevel should be chosen 

Hollow needles arc made m steel, rustless steel, and platino-mdium The 
rustless steel vanety is best for general pxirposcs Hypodermic needles, beauu- 
fully put up in metal boxes, are so inexpensive that some practitioners, rather 
than trouble to sharpen them, use hypodermic needles but once, m which case the 
rustless vanety is unnecessary A platino-mdium needle, although compara- 
tively expensive, has the advantage that it can be sterilized by holding it m a flame 
until it IS red'hot 

Suitable needles for intradenmc, mtramuscular, and intravenous use will 
be desenbed in their appropnate sections 

Sterilization of Syringes and Needles.— So-called sterilization by solu- 
tions of carbolic acid and other astisepucs, along with spirit, is inadequate It 
is true that many are sausfied with such measures, for it is only very occasionally 
that doleful consequences of imperfca stenlizauon come to light One of us 
has seen a member of the medical profession with an angry cellulius of the thigh 
following a self-admmistered hypodermic injection Let those who consider 
that exhonations for unimpeachable stenlizauon of hollow-needle equipment 
belong to the class-room rather than to the domain of everyday pracuce reflect 
that m 1939 C H Harney was able to collect S6 cases of gas gangrene following 
subcutaneous and intramuscular injections, 76 of which terminated fatally 
J. W. Bigger et al exhort the pracuuoner to have two sets of syringes and needles 
—one for the injection of therapeuuc products into healthy tissues, and the other 
rcsened solely for the withdrawal of pathological fluids 

The only really safe method of sterilizing syringes and needles is by boiling 
them, preferably in i per cent phenol The s^nge is taken apart and, together 
with the needle, wrapped in gauze The gauze packet is placed m cold water 
hfoughr JO the bod, and boiJed for ai icast fifteen minutes Pmvjding the syringe 
and needle have been boiled, there is no objecuon to stonng them in spint The 
following IS a good solution for the purpose 

17 Lysol "1 XX 

Ether S ij 

Industrial spint ad O ) 

Metal does not rust or corrode in this soluuon 

Sir Almroih Wnght's Method— have no cxpenence of this method of 
stenlization, but the fact that it has received the approbauon of a great baeterjo- 
logist and that u is used as a routine at the Red Cross CUmc for rbeumausai, 
where thousands of imecuons of s-acone are gisen, seems sufficient authority for 
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Its inclusion A porcelain crucible omtaining olive oil is placed on a gas nng 
At 140 C oine 02} bubbles When it is bubbling the syringe minus the needle, 
IS filled two or three times wth the oil The needle is then fitted to the synngc 
and some of the same oil is sucked through it nvo or three omes The oil is 
removed by drawing up ether The method has an advantage — a sharp needle 
remains sharp 

Making up a Dose of Hypodermic Medication from a Hypodermic 
Tablet — A teaspoon and some boilmg water are the requisites The spoon 
IS held in the boilmg ^vater for a moment The teaspoon containing some of the 
water is laid down A little more than half a synngeful of the water is sucked 
up from the spoon (Ftg 98 A) The spoon is emptied and the hjpodermic 
tablet cast into the spoon from the container (Fig 98, B) The w’ater m the 
syringe is squirted into the spoon containmg the tablet (Ftg 9S C) When 
It has dissolved the solution is dtaivn up into the synnge (Fig 98 D) The 
needle is now affixed to the synnge for the first time in the procedure 




Minimizing Pain in Hypodermic InjccUons — ^Thc needle must be fine, 
sharp and ba\ e a Jong bevel Spint causes pain , if the synnge has been stored 
in spirit It should be rmsed in stenie water or ether drawn up mto the s^Tingc 
The last trace of ether is expelled by aspirating the air Some practitioners 
find that to sterilize the skin wnh meti^lated ether mstead of spmt is to impart 
slight local anxsthesia 
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Hair follicles must be avoided A hairless area is chosen for the in;cction 
Far better than pinching up the skin is to stretch it {Ftg 99) The needle is 
thrust into the suborns The content of the synnge is delivered and the needle 
withdrasvn Pressure is applied wth a swab and the area massaged for a moment 



Ff iruilnt t hf^xtderatK ini«etion ttretciine the iLn I* hr htnet thui 

pinching It up 


•INTRADERMAL INJECTIONS 

Intradermal injections are used for the Schick test and also for those of Dick 
and Mantoux The technique is important, since, if imperfectly performed, the 
results of these tests are fallaaous A very short needle with a short bevel 
(rig 100) Js employed With the left hand encircling the forearm, the index 
finger and thumb stretch the skin ughtly between them 

The needle is inserted into the dermis with the bevel 

facing the operator, the penciralion being almost parallel 

with the surface, and m ihe bne of the stretch The ,<»— ^nintridenmc 

injection must be performed slowly and be made into the nwiUe. (Atnaint) 

skin Itself If the procedure is earned out correctly a 

white wheal (nert!e*sung) is raised above the skin level During the injection 

some resistance must be felt, if none is met and the injection is easy, then 

the skin has been wholly pierced, and the test is invalid 


JNTRAAiLfSCULAR IhyECnONS 

A needle for intramuscular injection should have a long bevel, be of S W G 22, 
and 2 in long (Fig loi) When making an intramuscular injc«ion the skin 
should be stretched as for a hypodermic injection, and the needle plunged in 

almost at right angles to the 
surface (Fig 102) 

Especially if viscid fiuids 
are to be mjected, the lockhead 
type of synnge is advisable 




Fvt >41 — IntrunuicuUr needle (/fenwt si 


Wtinen by A E Hodgson 
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Necessary as it is at all times to be provided with sound needles, to emplo} an 
old and corroded needle for an rntramuscular injecuon is frankly negbgent , 
a fracture between the hub and the shaft is the usual accident 


When mjecting a fluid which is liable b) cause irritation m the subcutaneous 
tissues, a good method is to have a bubble of air in the synnge After injectmg 
the soluuon mto the muscle, the bubble 
of ait 15 injected, which ensures that 
the needle is empty while it is being 
withdrawn The following ate the 
preferable sues for the injection — 
The Dihotd — ^This is an admirable 
site when the amount of fluid to be 
injected is comparatively small 

The Lateral Aspect of the Thigh — 
The patient should brace the limb and 
bear his weight on the side which is to 
receive the injecuon 

The Gluteal Region — ^The prone 
posiuon IS best Relasauon of the 
musculature of the buttock is obtained 
by mrmng the toes inwards For 
purposes of injection the buttock is visualized as being divided by two mtersectmg 
Imes (Fig 103) The upper and outer quadrant is chosen because nene>tninks 
and blood vessels wiU not be encountered here The needle on be msened 
more or less at nghc angles into this *safe 
area ' In this quadrant the only essential 
consideration is to avoid striking bone, and 
the angle which the needle takes ts set 
accordingly 

The Peetoralis Major — With the patient's 
arm raised to a right angle the peaorahs major 
IS grasped between the Anger and thumb The 
needle is thrust into the muscle through skin 
overlying the anterior fold of the aviHa That 
the centre of the musde is penetraled is easily 
deiennined by the graspmg finger and thumb 
Up to 20 cc IS well tolerated in this musde, 

and absorption 1$ rapid Even when imiating —tim nd 

substances are injected thc« is less pain and rfVe bilnwk'T/ 




tenderness than when the injection is made in ff unnwyiCTiU f m ttenon, 
. . . .. V ' w ivoia the greet icuoc 

the buttock (C walker) other tmpon»iu nnieturet. 




INTRAVENOUS INJCCTIONS 

The needle should have a short bevel, but otherwise 
there is no need to vary it from the ordinary large 
hypodermic variety To employ a synnge with an 
eccentric nozzle (Ftg 104} is an advantage. 

— . .n2 K Intravenous mjections play a large pan m modem 

with «n eccentne noziie practice EzcTctory py clography, intravenous anssthcsia, 
lotnvenous in intravenousjnfositKijbloodtransfosion, and the treatment 
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of syphjJjs and vancosc vans are estamplcs where jt is most desjrabJe to be an 
adept jn inserting a hollow needle into a vein 

To become efficient at venipuncture requires practice Bungling is only 
too frequent , let alone the pain, waste of pme, and annoyance caused thereby, 
the crop of medico-legal cases which have sprung up around intravenous medica- 
tion should stimulate the house surgeon to lose no time in mastering the techruque 
Espcaally when the solution to be injected is known to be imtating if extra- 
vasated outside the vem wall and/or the veins 
are likely to be ‘ difficult Ed^rds’s vein 
seeker, which will be desenbed presently, is 
valuable, even to an expert A vein m 
front of the elbow is usually chosen A very 
important point is to have the elbow-joint 
fully extended— even hyperextended — and a 
folded towel behind the elbow achieves this 
purpose The self-tcleasing vem tourniquet 
shown in Ftg 105 is ideal for general use 
It IS a mistake to choose the most prominent 
\cm , one easily palpable but well obscured 
and supported by subcutaneous fat will be found less mobile and thus more readilv 
entered The large prominent veins of the aged are notoriously difficult to enter 
The skin is prepared by using a fat solvent (ether), followed by spirit The 
needle must be sharp , blunt needles frequently tear the vem As a rule the 
skin IS pierced separately The vein is immobilized by support from the tip 
of the index finger, and by stretching the overlying skin with the thumb {Fig 106) 
The vein is entered in the side opposite to the supporting index finger Once 
the vein wall has been pierced the bevel 
of the needle is rotated So that it looks down- 
ward {Ftg 107) Blood should enter the 
needle spontaneously if the venous pressure 
is within normal limits It 1$ for this 





purpose that the window fitting {see Ftg 97) is useful Before the mjcaion is 
made the tourniquet must be released 

Edwards’s Vein Seeker (Ftg soS) is roost useful, espeaahy when sons 
are colbpsed or otherwise difficult to locate The %cin seeker is filled with 
sodium citrate solution It is 4 m long, and this allows the butt end of the 
needle to be held between the thumb and forefinger while the teat is compressed 
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by the 4th and 5th digits against the hypolhenar eminence The teat, now 
compressed, is empty, but the rest of the instrument is still filled with citratt 
solution The point of the needle is inserted under the skm where the \cia 



Ft 108 — Edttaldis vein teeter 


IS suspected and the pressure on the teat released The teat remains collapsed 
until a vein is entered, when the negative pressure within the teat draws blood 
into the mstniment When blood appears in the gbss tube the whole instru 
ment is fixed m posiuon by two stnps of adhesive pbster By stenlizmg the 



Ft IV9 — Edwirdti Ttin treker in uie. 


rubber tubmg between the needle and the sight gbss with spirit, the necessary 
injection can be made into the rubber tubing (Ftg 109) and from thence into 
the venous system The great advantage of this apparatus is that it allows 
repiMfifid intKHATOUJ i«» be made hwJjcmjj repesied puaazxre 
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CHAPTER X 

THE ADMINISTRATION Or SERA 
By A E Hodgsok 

Apparatus — All parts of the apparatus should be standardized m such a ^vay 
that hollow needles, syringes, adaptors, and lumbar puncture needles fit one into 
another acoirately The glass and metal (Record) type of synnges are best , 
they ran be obtained in all sizes, the 20 c c size with an eccentric nozzle being 
the most useful for serotherapy After an injection of serum is completed, the 
syrmge should be taken to pieces at once , if this is not done, the piston is liable 
to become glued in the barrel by coagulated serum 

Scrum — The vials of serum arc placed m water at blood heat (too 4° F ) 
When It IS warm the injectiort of serum intramuscularly is less painful, and its 
absorption is more rapid In order to avoid shock, it is essential that serum, 
given intraihecally or intravenously, should be at blood heat 

Sera are issued in long necked glass vials or rubber capped bottles of various 
sues In the former, the neck of the vial is tapped, so that no scrum remains 
there, and, grasping the neck m a sterile swab, it is snapped off The serum 
IS then drawn into the syringe, avoiding bubbles Rubber capped bottles allow 
a part of the senun to be withdrawn The cap must be sterilized with ether or 
spirit To ease withdrawal, first draw out the synnge piston to the level of serum 
to be aspirated Then plunge the needle through the rap, and force the air into 
the bottle , this permits the abstracuon of the correct volume of the contents of 
the bottle without difficulty Alternatively, pierce the cap with a hollow needle, 
leaving it m situ to admit air, whilst the scrum is being drami off via another 
hollow needle 

METHOD or ADA1BV7STRATIOV 
Preliminary Precautions — Inquire into the patient s history In knoivn 
allergic rases, and patients subject to spasmodic asthma or hay fever, or those 
who have received an injection of serum at some previous time, a state of hyper- 
sensmvity may be present In such mstancra, an attempt to desensitize must 
be made by givmg scrum in a speaa! manner, thus at intervals of half an hour, 
inject subcutaneously 0-5 cc, locc, t $ cc and z o c c , and follow intra- 
muscularly in a further half hour with the therapeutic dose 

Modem moeulation measures to produce active immunization against diphtheria 
by means of T A F , A P T , «c , do not hypetsensiuzc the subject and therefore m 
no way contra indicate the injection of serum 

ROUTES 

The Subcutaneous Route has been discoatiaued as scrum thus injected it not 
absorbed cfTectivcly 

The Intramuscular Route is the most usual, and scrum gnen by 11 is 
absorbed almost cnurcly within a few hours The buttock is the best site, and 
here 50 c c or more can be injected For small amounts, 2 to 5 c c , the sites 
indicated on p 72 are cfTiaenf 
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The Intrathecal Route has fallen into some disfavour during recent >’ears, greater 
reliance being placed, in tetanus particularljr, m large doses of serum adrramsterrf 
mtravenously The mtrathecal iniecQon must be made very slowly, and m no orcum 
stances should the amount of serum mjected be more than two-thirds of the rolume 
of the ccrebrospmal fluid withdrawn After the mjection a pillow should be placed 
beneath the pchis and the foot of the bed blocked for an hour 

The Intrasenous Route allows absorption to commence in a period of 
mmutes, hence this is the route of choice m urgent conditions 

Teehmque of Injecting Sentm Intraienously — ^The mjection may be made 
m tw o ways — 

1 IF»t* a S^nnge The average 20-c c synnge bolds, m fact, about 23 c c , 
and this volume, m the case of diphtheria serum of the modem highly concen- 
trated type, may represent 160 000 units or mote The serum is drawn up 
into the syruige, almost, but nor quire, fiUmg it Bubbles 
are expelled The nurse holds the arm steady, her left 
hand compressmg the upper arm and her nght holding 
the patient’s hand If one synnge will not hold the full 
amount of serum to be injected, a second, already charged, 
should be at hand Without withdrawing the needle, the 
emptied synnge 1$ detached, and the tip of the index 
finger is held over the butt of the needle to prevent escape 
of blood unul the second synnge can be attached and 
injection completed 

2 By Gravity A funnel, or the barrel of a large 
synnge, and rubber cube apparatus is used The tube is 
about three and a half feet long, with the funnel at one 
end, and an adaptor to which the serum needle (size 18) is 
fitted, at the other , about rune inches from the needle, 
a glass rube is interposed for a window (Fig 1 10) Adnunistrauon by gravitauon 
IS employed when large amounts of serum, impncucable with a synnge, are 
necessary Graintation has the advantage t^t the process can be started with 
saline, and the serum can be added gradually, until pure serum is floiving The 
drip method can be employed (for its disaditmtages, see beloo) Gravitational 
methods are not suitable for children 

THE HAZARDS OF SERUM ESJECTZONS, WITH SPECIAL 
REFERENCE TO THE INTRAN’ENOUS ROUTE 
Reacuons may be mamfested either early or late , they vary greatly in seventy 

EARLY REACTIONS 

Anaphylaxis — Sudden, fatal anaphybctic seizure has been recorded The 
patient says he cannot breathe, there is extreme paQor, and spasm of the respir- 
atory muscles Although I have worked in Urge infectious diseases hospitals 
for nearly thirty fi\e years, I base never seen a case of this land Nevcrlheless, 
during and after the adnunistration of any serum we must be prepared to recognize 
and treat promptly anaphylactic phenomena Sudden pallor, dj'spnaa, and 
muscular spasm of the platj’sma are dangerous signs Discontinue the senna 
and give hypodermically 5 to 8 mm of adrenalme at once A synnge duly 
charged ivith this dose of adrenaline, or ephedrme if preferred, should always 
be at band when injectmg scrum. My practice is to give adrenaline 5 nun at the 
time of the mjcction of the serum as a routme When the injection is completed 
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s drink of hot tea or brandy is pven, and bot-ivarer botdes are placed near the 
patient 

Rigors. — More or less severe ngors usually follow wthin half an hour of 
an intravenous injection of serum In my experience rigors arc more frequent 
and severe when gravitation methods arc employed, and they reach their zenith 
of frequency when the drip method has been used The probabihty of the 
ngors occurrmg should be explained to the pauent Rigors are not to be regarded 
with alarm, and tbej* pass off after a varying period 

CEdema, particularly of the face, is an occasional untoward symptom, and is 
usually accompanied by a feeble pulse Adrenaline and coramine should be adnunis* 
tered forthwith and warmth applied to the body Rapid recovery is usual 

General Malaise. — Under this heading various symptoms are included A sense 
of heat, palpitation, and beating m the head are all fairly common, and the patient 
should be warned beforehand that such symptoms are to be expected 

Severe Local Reaction, — Sometimes within half an hour or less at the site of 
the injection an angry, reddened area appears 

LATE REACTIONS 

Serum Rash. — This usually appears eight to twelve days after the first 
injection, and the first sign of it is seen at the site of injection — an important 
diagnostic point Although it often becomes generalized, it disappears last at 
the injection site It commonly assumes an urticarial form, and less often i$ 
erythematous The uiticana is imiaung , it may be locabzcd or widespread 
It may fade in an hour or two, or persist for two or three days, ebbing and flowing 
in intensity The itching is mtense, the temperature usually raised, and there 
IS accompanying general malaise 

‘ Scnim Pams ’.—These are often comadent with the rash There is 
pain in muscles, joints, and lymphatic glands Serum pains may light up rheu- 
matic diathesis and its attendant dangers into activity 

’ Serum Disease ’.—Serum disease is a general term which includes the 
above phenomena, which are often assoaaicd with anorexia, nausea, furred 
tongue, and sore throat There may be oliguria This scrum disease often 
renders the pauent seriously ill 

Treatment — Little can be done to prevent serum disease with certainty 
Calaum gluconate, chlonde, or other preparauons giscn twice daily from the 
ume of the injettion of the serum for a fortraght have a prophylactic effect and 
should be prescribed m cases of known or anbapated severe re a ctors 
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CHAPTER XI 
SALINE INFUSIONS 
By Hamilton Bailey 
RECTAL SALINE INFUSION 

Rectal saline infusion has the advantage of simpliaty, it requires neither 
speaal apparatus nor asepsis A soluuon containing a drachm of salt to a pint 
of water, at a temperature of 115 F , is allowed to gravitate into the rectum 
through a funnel and tube connected to a catheter The patient’s hips are 
elevated, and the funnel is held at a height of 2 ft The usual amount of infusion 
IS half a pint every four hours 

The celebrated John B Murphy, of Chicago, introduced continuous rectal 
saline infusion (proctodjsjs), tvluch-.M'as 
a distinct ad^'ance, especially m cases of 
pentomus Slow, continuous debt cry of 
the sabne aided its absorption, and caused 
less disturbance to a pauent in a cnucal 
condition Some bebete that the admmis* 
tnuon of sabne by the rectal route sausfies 
almost every requirement (Fig lit) 

1 have heard it said that if a mariner with 
“water, water everywhere, nor any drop to 
dnnk” were equippw with a funnel and tube, 
be could absorb sufhaeni sea water via the 
rectal mucosa to avert death for dal’s or even 
wrecks Whether or not this is true a dose 
observer soon realizes that rectal saline, even 
when given by an expencnced and painstaking 
nurse, is frequently returned, particularly in cases 
where 11 1$ most needed 1 am compelled to 
agree with Willard Bartlett, of Si Louis, that 
whoet cr wishes to adopt saline by the rectal route 
exdmivcly should first administer it a few umes 
in person, and watch the results 

Summarizing, rectal saline is simple and 
safe, but slow and not sausfymgly certain 

INTRAVENOUS INFUSION 
SINGLE MASSnX DOSE 

Intravenous infusion given in a masave smgle dose (a pmt or more) has * 
many times saved bfe True, saline and other isotonic solutions are but poor 
substitutes for whole blood, but occasions arise when urgency forbids the delay 
inseparable from blood transfusion 

When a pauent is collapsed his veins wall be in a like condiuon , and it is 
necessary to insert a cannula into the vessel 

Technique — Before commencing to expose the vein, the funnel and tube 
should be filled with the solution To ensure the absence of air m the tube and 
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nozzle, some fluid is permuted to escape As soon as air-locks and bubbles arc 
eliminated, the lube is clipped (Ftg 112) 

A rubber catheter is placed around the arm If the vems m front of the 


elbow are not visible, the wnous blood is milked 
upwards from the wrist A folded towel is placed 
beneath the elbow to hyperextend the joint If the 
patient is consaous, a httle local anresthenc is miected 
into the sterilized skin over the vein A short trans- 
verse incision IS made through the skm, and the beak 
of a small hsmostat introduced into the wound and 
Its jaws opened widely (,Fig 113) If this manccuvre 
IS carried out once or twice the vem will be cleared 
from the subcutaneous tissues better than by pams- 
taking dissection, and there is no fear of teanng even 
a debcale vein The entire arcumference of the veins 
must be freed over a distance of about i cm before 
passing two catgur hgamres beneath it The distal 
one is lied Traction on the proximal ligature will 
prevent loss of blood while the vein is open«f TTie 
vcm"Wall IS picked up in dissccung forceps and with 
fine-pointed scissors a triangular fbp is raised The 
apex of the flap is grasped in a haemosiat or by dis- 



secting forceps (.Fig 114) It is a good practice to Fti 112— Funnel md 
put a fine hamostat on each lateral edge, as shown lmnveBeu*”;tfu*"B *" 
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in Ftg 115 With this lechmque a cannula slightly larger 
than the van can be inserted When the nozzle (through 
which saline is now running) is within the lumen the 
proximal ligature cnarcUng the vein and the nozzle 
w^lhm It, IS tied in a half knot After the administra- 
tion, as the last ounce of fluid is gravitating into the 
vein, the cannula is withdrawn, and the ligature sur- 
rounding the vein is quickly tied Having cut the 
ligatures nw> skin sutures are required to complete the 
operation 



So 


SURCICAI. HANDICRAFT 


COfJTINUOUS INTRAVENOUS INFUSION (VENOCLYSTS) 

Useful as is the massive dose of mtiaveaous saline, the mdications for its use 
are limited It must be borne in mmd that unless there has been a corresponding 
loss It is mamfesily unphysiologital «> put mto the circulanon a pint of fluid 
more or less suddenly In moderate, as opposed to severe, shock, dehjdration 
from vomiting, oliguna, and many forms of toxiemia, a slow continuous flow of 
saline intravenously approaches the ideal, for we know exactly how much fluid 
the patient is reccivmg The fluid can be given over a penod of days, and the 
rate of flow and the amount of fluid can be regulated with malhemaucal preasion 

Preparation of the Solution — Obviously a soluuon which is introduced directly 
into the circulation must be absolutely stenie , but this is not enough — it must also 
be free from dead bacteria and other extraneous matter, such as fur from the sterilizer 
Boiled cap-water does not fulfil these requirements, and if it is used reactions are bound 
to occur Tnply distilled water not more than a week old must be employed m all 
cases 

It is, of course, equally important to have the sodium cbtonde sterile and pure. 
Tablets sold in tub« for the preparaaon of normal saline are not prepared with a new 
to mtravenous therapy Sterile ampoules for making the solution are obtainable 

Saline or Saline and Glucose ? — ^Normal saline solution alone meets most 
requirements When glucose is employed we are introducmg s substance into 
the arculation which requires caubolism, and if glucose is to be used there 
should be adequate reasons for its introducuon , the pauent must be m need of 
glucose, as one who has been starved, and only suffiaent glucose for his immediate 
needs must be introduced by the intravenous route As regards insulin, if there 
1$ no reason to think that the^e is a deflaency of this hormone, there is no reason 
to give more 

Apparatus —Speaal needles and cannuhe for mtravenous mfusion are 
available The cannula shown in Fig Ii6 will be found to be satisfactory 
Every poruon of the apparatus (r« Fig 121)* must be freshly boiled and washed 
through with stenie water or saline before the reservoir is 
filled New rubber tubing should be boiled, stretched, and 
washed through to remove the chemicals, and boiled agam 
before the apparatus is 
assembled An interceptor 
(Fig iX7)isanmtegralpart 
of the armamentanum, it 
should be freed of contained 
, » . ^ . , water from the stenlizer 

Fie 116 — A Author! annul,. , - , i 

B Cuinuia child • • tt They arc eoM before the Tcscrvoir IS flUed 
puted lo prevent con««m. -p^e wbolc apparatus must 

be seen to be in working order and the filled reservoir 
suspendeef suitafify fieibre any attempt is maab to prepare 
the patient for the reception of the saline 

Technique — 

Choice of ike Vein — In general it is best not to use a Fw 
Urgevem, onejusta lirtJe larger than the cannula or oeedJe uitratenOTt feline 
IS most suitable The lower hmb can be splinted securely , 
consequently, m patients who are restless or may become so, the leg as 
the site for infusion is desirable It is also obvious that it is less uksome 
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3 The reservoir must always be kept more than half full of s alin e 

4 Veins are easily obstructed There should be no bandage oscr the line 
Ji- vein 

Tlie rate of flow should be timed and recorded at frequent intervals 
(j If the flow stops (a) Do not pmdi the tubing , (6) See if the tubmg is 
t etl , (c) If the flow is not restarted by some sunple adjustment of the limb 
he tubmg, report immediately 

7 Watch for and ot once report (a) Rigors , (b) Redness along the vein , 
CTdcma of the feet, face, or arms, and (d) Any sign of respiratory distress 
1 Measure the amount of unne the patient has passed If the output is 
th m the intake report the matter Also report if the specific gravity becomes 

’ {ciking up a Balance Sheet {Fig 122) — Unless a balance sheet 15 made up 
twenty-four hours we have no che^ on the paoent’s requirements I am 

CONTINUOUS INTRAVENOUS SALINE BALANCE SHEET 
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the opinion that without a balance sheet intravenous saline should 
tmued for more than twenty-four hours To nm In pmts of fluid 
ng a check on its disposal is extremely dangerous 
iJltcr. — ^This apparatus is ideal for use in an emergency, for it ii 
tiely, and the stenlity of both the apparatus and the solution 1$ 

us {Fig 123) IS extremely simple to assemble The metal cap 
n Iifung off the underlying rubber due (Fig 124) two holes will 
topper The butt-end of the glass interceptor is plugged firmly 
sjnated by an arrow fiV The Vacohrer is iben inv erted 
ng on 8 stand 
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Keeping ike Limb at Rest — 

The arm — Either a Carr s splint or plaster stnp well padded tvith Gamgee 
ussue, with a turn around the wnst, is eminently satisfactory 




1 ^ 


Y 


The leg — A postenor sphni with a footpiece is serviceable (Fig 121) 
Alternatively, a TTiomas’s knee splmt can be used The latter has the advantage 
of ensuring immobilization of the limb when the patient is 
restless 

II u The Temperature of the Fluid — In spite of the man} 

II ingcmous devices which have been put forward for keeping the 

i» fluid warm, the simplest appears to be the best — namely, the 

patient s leg or arm mto which the saline solution is flowing 
IS kept warm with a hot water bottle or an elecmc heating 
pad In addition to simpLaty, this leaves the reservoir and 
the delivery tube m full view 

The Rate of F/tw— The average rate of flow for an adult 
in need of fluid should be 50 d^ps per minute— that is, a 
quarter of a pint per hour, or sue pints in the twenty four 
hours In urgent cases, for the flrst hour the rate of flow is 
often accelerated to 100 drops per minute to see how the 
patient responds If the blood pressure is increased satis- 
factorily, we are encouraged to proceed with the measure 
When in doubt as to how much fluid the patient should 
receive, the flow should be cut down to 30 drops a minute— 
that IS, approximately three and ihfee-quarter pmis m the 
twenty four hours, a dose which at any rate is unhkely to 
harm him 

The Adimnuiration — The actual administration is largely 
m the hands of the nursmg staff It is of paramount import- 
ance to be sure that the nurse appreciates the simple, y ct vital, 
responsibihues connected with the care of the apparatus and 
the maintenance of strict asepsis 

The Dursmg instructions are 
simple, and can be earned out b> 
a conscientious State registered 
nurse, providing that she receives 
spea^ instructions if she has not 
been trained m the method 
Kursing Instructions — 

I Every utensil used in 
the transfer of the saline to 
the reservoir must be abso- 
lutely sterile 

2 To prevent the entry of bacteria from tlie air, the top of the reservoir 
must be covered with sterile gauze 
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3 The reservoir must always be kqit more than half full of salme 

4 Veins arc easily obstructed There should be no bandage Q\er the line 
of the vein 

5 The rate of flow should be Omed and recorded at frequent intervals 

6 If the flow stops (a) Do not pinch the tubing , (i) Sec if ihe tubing is 
kinked , fc) If the flow is not restarted by some simple adjustment of the bmb 
or the tubing, report immediately 

7 Watch for and at once report (a) Rigors , (i>) Redness along the vein , 
(c) (Edema of the feet, face, or arms , and (d) Any sign of respiratory distress 

8 Measure the amount of unne the patient has passed If the output is 
less than the intake report the matter Also report if the specific gravity becomes 
low 

Mahng up a Balance Sheet (Fig 122) — ^Unless a balance sheet is made up 
every twenty-four hours we have no check on the paaent’s requirements I am 

CONTINUOUS INTRAVENOUS SALINE BALANCE SHEET 

Polient 1 Name > > ^ 
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defimtely of the opinion that without a balance sheet intravenous salme should 
never be continued for more than twenty-four hours To run m pints of fluid 
without keeping a check on us disposal is extremely dangerous 

The VacoUter — This apparatus is ideal for use m an emergency, for it li 
ready immediately, and the sterility of both the apparatus and the solution is 
unquestionable 

The apparatus (Fig 123) is extremely simple to assemble The metal cap 
IS removei On hfung o£f the underlying rubber disc (Fig 124) two holes will 
be seen m the stopper TTic butt-end of die glass interceptor is plu^d firmly 
into the hole designated by an arrow (Fig 125) The Vacohtcr is then inverted 
(Fig 126) and hung on a stand 
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CONTRA INDICATIONS TO r'fTBAN'ENOUS SAUXE 

Conunuous ininiveDOus saline^ usm] inteJligenily, is an extremely valuable 
addition to the treatment of manj urgent surgical condiuons The contra- 
indications to Its use are few, but they arc definite, and should be noted carefull> 

1 The Failing Mean — history of dyspnoa on exertion, uncompensated 
valvular disease, or any possibility of cardiac weakness should call for hesitauon 
in increasing the bulk of circulating fluid IXlien in doubt as to whether the 
poor pulse is due to cardiac weakness or to another cause, I have many times 
placed the patient on continuous intravenous saline and coramine, and waited 
for an hour or more to see if the blood-pressure improscs If it does, the flow 
IS reduced to 30 drops per minute and the pauent is agam visited after a bpse of 
an hour or so 

2 Pulmonary Congesiton — In all condiuons where there are signs of cedetna 
or consolidauon of the bases of the lungs the method is most inadvisable 

3 Hypertension — If the blood-pressure is high it is obviously courting danger 
to burden the circubuon suU further 

4 Bnght's Disease —In all its stages this disease is a grave contra mdicatjon 
On the other hand, in obstructive amma and oliguna, after the obstruction has 
been removed, and in many of the surgical unemus, conunuous mtras'enous 
salmc — or better, contmuous intravenous sodium sulphate (made by dissolving 
42 85 g of Gbuber’a salt in one litre of water)— used with discretion is a real 
therapeutic advance 


CONTINUOUS INIRAMUSCULAR INFUSION 
When fluid is given mtramuscubrly the danger of pulmonary (edema is remote 
If more fluid is administered than can be absorbed, it causes local 
otdema This route for admmisttauon of fluid, therefore, oilers 
^ some advantages The best Site for the injection is the external 

j side of the middle third oflheihigb {Fig 137) Balhmona and 

> /y Dunlop’s needle, with its adjustable shield (Fig 128), is an asset 


The needle is inserted nearly down to the bone, when the adjust- 
able shield IS fixed by lummg the screw, making further penetrauon 
impossiBfc ft IS a good practice to insert the 
needle through a piece of stenlc gauze, which 
comes to he between the shield and the skm 
Once the needle is m pbee sausfactonly it can 
be kept m posiuon by adhesive pbsicr pbeed 
,Jy o\er Ae shield A rate of about 40 drops a 
minute is suitable for most adults m need of fluid 
l»m Wicnboththishsareused.alf-shsiprielassam. 
itwn o( nuKi In the nexion IS interposed in the tubing leading from 
ne frnddie ihini oi fiask. Each tube leading from the Y-shaped 


/*,, (27 Concinumu Intrt 

lautcuur ttomUtrition of fliud In the 
Utenl up«n o( the middle third o( 
the thlKh. 
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connexion should possess an mterceptoTj so that the flow to each ihtgh can be 
regulated 

SUBCUTANEOUS SALINE INFUSION 
The apparams for administering salute subcutaneously consists of two sharp-pointed 
aspirating needles which are attached to some fonn of infusion apparatus by a Y-shaped 
glass connexion The subcutis beneath the breasts is usually chosen for Uie iniecuon. 
T^e skin is sterilized and the sterile needles are inserted with the saline already flowmg. 
They arc kept in place with adhesive tape The temperamre of the fluid should be 
about 112° F , It cools considerably while passing through the tubes The container 
is raised to a height of 3 ft The salme most grancace at such a rate that there is no 
undue swelling of the subcutaneous tissues It is often possible to give two or more 
pints of saline by this method without removing the needles 

This mode of sdmimstration of saline 1$ inclined to be painful It cannot be 
continued for more than a maner of hours, and the tendency is to replace it by the more 
ccriam methods described already 
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CHAPTER XH 
BLOOD TRANSFUSION 
By Norman M Matheson 

It If uttj mifiabU to proceed with a transfusion, houner urgent, tatthout first perform- 
ing an individual rejf For methods of performing these tests, 

see Chapter V 

PreUmtnary Requirements — Since severe albumiauna contra- 
indicates a transfusion, the patient's tinne ss tested as a routine 
A^high degree of acidity calls for the early admimstrauon of 
aUrahs by mouth or intravenously A prospective donor, free 
from constitutional or communicable disease, Is then obtained, 
when possible, a young healthy male is selected and the blood 
taken while fasting 

Collecting the Blood 

Amount —’This vanes according to arcumsiances, but from 500 
c c to 650 c c IS a usual amount foe & single transfusion m an 
adult Smaller quantiues, eg, 300 cc, are given when it is 
antiapated that the process will be repeated In infancy i$ cc. 
of blood are recoramended for each pound of body-weight 

Ceticeriirattofi of the Solution —Stzod^td preparations of 
sodium atrate are now obtainable sterilized and ready for use 


. Fn IW — 
Ampoule cun 
uliung so c e 
ct 3 S per cent 
lod urn cittite 
toluuon 
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’ 129) The Slock soUtuon is supplied m an isoromc (3 8 per cent) con- 
cration, and the blood is added m the ptoportion of fisc pans to one of the 
ate solution If pozcder is used, i g of the salt in 50 cc of stcnlc 
m water is added to each 430 c c of blood (G KejTies ) 

Apparatus — ^The simple apparatus in Fsg 130 is all that is needed 
Operattie Technique — 

The donor lies with his bared arm abducted to a nghc angle His elbow, 
I extended oier a sandbag, is supponcd on a separate table Haimg obhtcr- 
1 the venous circulation (about 40 mm of by inflating the cuff of a Baumano- 

cr applied high aboi e the elbow, the antecubital region is prepared with ether 
decked with stenie towels On no account should the arm of a blood donor 
be prepared with iodine An m;ec- 
iion of a few mmims of 1 per cent 
novocam anxsthetues the skm oicr 
an appropriate vein A skm masion 
of insignificant length directly over 
the selected vein simplifies the in- 
sertion of the needle A deliberate 
dissection is seldom necessary and 
IS permissible only when the donor 
is a fnend or relative of the pa- 
uent To forestall clotting a sc^l 
amount of atrate is run through the 
tubmg and its attached needle (Fig 
131) With the pomt directed to- 
wards the donor’s hand, the needle 
IS thrust into the Tern and blood 
flows through the tubing into the 
flask This IS held by a nurse in 
owl of w ar m stenIe water and constandy but gently rotated 
The flow of blood is hastened by requesting the donor to ebsp and unclasp 
hand, but this should not be resorted to unless it is necessary One must 
arcful to steady the needle while the movements are m progress, or the needle 
’ become displaced When the requisite quantity of blood has been obtained 
pneumatic tourniquet is removed, the needle vvntbdrawn, and the puncture 
ed 

rrtament of the Donor ^The donor, who is placed m the care of a nurse, is kept 
n and suppLed with light nounshment He should remain recumbent for two 
rs (or more if necessary), and be excused fcoin work for the rest of the day When 
transfusion is completed, he is interviewed by ihe surgeon and mstiuaed to return 
scanunation of the arm on the next morning 

Care of the Collected Blood — ^The aiiaied blood is gently stirred with 
iss rod by an assistant who secs that the water in the surroundmg bowl is 
t at too® F To remove froth, the solution is strained through folded gauze 
ire bemg transferred to the reapient 
Administration of the Blood — 

Choice of a Vein — In the majonty of cases a vein of the fore arm is accessible, 
ough m aimnic and severely shocked patients difficulues not infrequently 
; owing to the small sue of the collapsed antecubital vessels , in stout subjects 
their identificauon is sometimes tnniblesome, and previous mtravenous 
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medication occasionally prohibits their use Under such unfavourable circum- 
stances the internal saphenous vein is chosen, and the injection given cither in 
Scarpa’s mangle or as the vessel courses anterior to the interml malleolus The 
latter situation is cspcaally convenient m childhood and has obvious advantages 
when a transfusion is required while a major operation is m progress 

Technique — Citrated blood is admimstered to the recipient in precisely the 
same way as a massive dose of normal salme is given (p 78) The simple 
apparatus (see Fig 1 12) is filled with saline, and once the saline is seen to be flowing 
into the veins satisfactorily, the blood is poured from the receptacle into the 
reservoir, through gauze Finally, before the cannula is removed, a few ounces 
of saline arc permitted to gravitate into the vcm This ensures that every drachm 
of blood 15 utilized 

The administration of the blood must 
proceed slowly, at least twenty minutes 
being taken to give 700 c c Throughout 
the procedure a strict watch is kept for 
any untoward symptoms, particularly dur- 
ing the administrauon of the first 50 c c 
The occurrence of such symptoms calls 
for immediate cessation of the operation 




The closed meihod of admnistenng she blood 
—It IS only when the veins arc parucularly 
large that the closed method of iniecuon is to 
be attempted by the beginner , with practice, 
of course, more and more often this method 
can be used Only too often in pauencs re- 
quiring transfusion are the collapsed vems of 
so fine a calibre as to preclude the diren 
insertion of a needle into the lumen and 
an open dissection becomes imperative 

A sharp French’s needle replaces the 
cannula employed in the above descnption 
Vtiih the salme running, the point of the 
needle is thrust into the lumen of the vein 
and the tourniquet relaxed Thereafter the 
transfusion proceeds by adding the blood 

Teckiiteal Diffieuluts — Failure to secure an even flow of blood occasionally mars 
the successful issue of one’s early transfusiom Thij condition is often due to such 
minor technical errors that a knowledge of their possibiLty leads to ready rectilicauon 
(.Fig 132) — 

s Angtilaiion of ibe needle so that ns up impinges against the venous wall 

2 Incomplete or inaccurate exposure of the lumen of the vein, the needle being 
insinuated along a fissure m the adseniiuous coat of the vessel 

3 Failure 10 relax the tourniquet — a tnvial imperfection of technique, but easily 
committed m a difficult transfusion under arcumsunces of extreme urgency 


Fig jji/— Tethnicsl ohwnjrtjons flow 
of bleed A AniruUtion of ciiinuU 10 that 
lip irnpincel asnintt will of vein , B Cannula 
imiiHUied atoDs fitnire in advenuuous coat 
C, Ta luie to remove tourniquet 


CONTINUOUS DRIP BLOOD TRANSFUSION 
The technique for the continuous dnp transfusion of blood is now well 
det eloped and the method has a large field of usefulness in many of the hannor- 
rhagic states 

Although the blood is administered in large amounts, the procedure occupy- 
ing several hours or even a matter of dajrs, its delivery is slow and at all tunes 
under control The dosage is regublcd according to individual requirements, 
the pnnaple being to restore the h-cmoglobm percentage to the lower limits of 
normality (H L Marriott and A Kckwiclc ) 
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Donors — From relatives or friends of the patient a number of healthy 
donors are selected whose blood is proved oimpauble with that of the patient , 
all donors must belong to the same group 

Collection of the Blood — While the transfusion is m progress, further 
blood IS taken from the addiuonal donors in relays, being collected mto 338 
per cent soluuon of sodium airate by a dosed method 

SeUctton of a Van — ^To avoid compres- 
sion of the cannula by the flexed elbow the 
middle of the forearm is the site of election, 
and any convement vein m that situation is 
dioscD Should the vcms of the forearm 
for any reason prove unsuitable, the internal 
saphenous as it passes in front of the m- 
tcmal malleolus is utilixed 

Armamentarium — The apparatus de- 
signed by R Officer is particuliuly s-aluable 
for continuous transfusion (Fi/ 133) An 
addiuonal adi'antag* is that either blood or 
saline can be administered alternately — a dis- 
tinct recommendation m those surgical states 
m which chlonde loss 1$ to be repleished. 

On a stand are supported two receptacles 
—one for sabne, m the form of a Vacohter 
{see p 83), and the other for hlood, working 
on the pnnaple of the Transfuse Vac {see 
p 91) The exit tube of each vessel passes 
to a central two way dnp bulb In the 
course of these tubes is a regulatmg chp , by 
this means it is possible to divert either 
blood or saline to the central dnp bulb and 
so adimmster from that source either blood 
or saline to the smgle dehvery tube which 
leads to the patient 

In order to regulate the level of the fluid, 
the central bulb has a bteral nipple , to this 
IS attadied a small piece of rubber tubmg 
which can be compressed by a screw-clip 
Technique — Fill each receptacle with the appropnaie fluid Release the adjust- 
able screw so that saline flows through the delivery tube and insert the cannula, 
after eliminating air bubbles, mto the selected \em of the prepared forearm 
Retam the cannula m posiuon by adhesive strapping apphed to the skin and regulate 
the rate of the saline to from 30 to 40 drops per minute When it is desired to 
admimster blood, the chp controllmg the sahne is closed and that controlling the 
blood is opened and regulated to the requisite rate of about 40 drops per minute 
Practical Considerations — 

1 A hamoglobiTi estimation is made at the commencement of the transfusion 
and repeated at mtervals dunng the operation 

2 Bandaging When applying dressmgs to the arm after the cannula is m 
place parucular attenuon should be paid to asoid occlusion of the tenous 
circulation by bandages apphed above the cannula 
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3 Splinting As a rule u is not necessary to restrict the movements of Uic 
limb Should, however, the patient be restl^s, the arm is steadied by a light 
plaster case or a straight wooden splint A back splmt answers well for the leg 
When splints are necessary, care is bkcwise taken to avoid proximal venous 
compression 

4 Rate of flota Mamott and Kekwick find that 40 drops per minute is 
convenient for many purposes, but the rate is modified to conform with individual 
requirements, being slower when the patient is weak or suffering from cardio- 
vascular or respiratory disease 

5 Warming of the blood No special precautions arc taken for maintaining 
the blood at body temperature, for, if the patient is kept warm, blood heat is 
soon established 

6 Changing of veins Each day, or earlier if there is pain or other evidence 
of local irritation, the cannula is inserted into a different vein 

7 The nurse in attendance should be specifically instructed in the principles 

of continuous intravenous therapy and thoroughly familiar with the apparatus 
employed She maintams the flow at the prescribed rate, and should report 
any obstruction, or the onset of pain, and see that the containers arc at all times 
sufficiently filled ‘ 

TRANSFUSION WITH THE ‘TRANSFUSO-VAC’ (BAXTER) 

This is a remarkably simple and efficient means of performing blood trans- 
fusion, and, being a closed method, the blood can be stored if not used forthwith 



Fit 134 —Conneenng itie donor »« •nd Timn,fuiO-\,e by r «« "S it** rubber 
d aphronn and (topprr at the po indicated 

I. Armontentarium —The apparatus consists of three units — 
a The ' Transfiiso^Vae * — This is a doubly scaled vessel containing the 
citrate in a v*acuum 
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b The Donor Set — ^This includes a needle, tubing, and a specially designed 
valve The latter has a pointed prolongation so as to pierce the appropriate 
opening in the container 

c The Infusion Assembly — Consists of a needle, a length of rubber tubing, 
and a stainless steel filter dnp 

2. Assembling the Apparatus — The ‘Transfuso Vac* is opened by 
breaking the seal, raising the metal disc, and removing the first rubber diaphragm 
with aseptic precautions 

The donor set and contamer are connected by piercmg the rubber diaphragm 
and stopper of the ‘ Transfuso-Vac ' m the position indicated on its upper 
surface with the pointed end of the valve of the donor set (Fig 134) 

3 Collection of the Blood — ^The forearm of the donor is prepared in the 
usual u'ay and the needle of the donor set inserted Its valve is slowly opened 
by rotating the knob m an anti-clockwise direction The withdrawal of blood 
then commences (Fig 135), the rate of flow being regulated by openmg and 
closmg the valve During the process gently rotate the container so that the 
blood and citrate become well mixed 
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Ft Its *~Th« n««U< of th« dotioriec hi, been inwnod inio ■ *«in ind the blood Bo«i 
ifiertheknobef (heeilve hu been rotated an *n anu clockwiaed rection. 

Having secured the desired quantity, close the valve and remove the needle 
Hold the container flrmly, and slowly detach the donor set In $0 doing, the 
rubber disc and diaphragm become automatically scaled, so that the bloi^ is 
then enclosed within a vacuum 

4 Administration — This presents no difficulty Under aseptic conditions 
cut the rubber diaphragm on the smaller (upper) surface of the ‘ Tnmsfiiso-Vac * 
and attach the infusion tube and needle assembly 

The rate of admmistrauon of the blood is controlled bv the screw clip on the 
tubing, the contamer being mverted and suspended by its handle to a stand 
throughout the transfusion 

STORED BLOOD 

The advantages of having a supply of blood stored and ready for use have 
long been apparent Having now overcome those technical difficulties which 
prohibited its general use, the method u bemg widely used with results which, 
after the observance of certam precautionary measures, nval those of fresh blood. 
Naturally cases of urgency make the greatest demand on the newer method All 
apparatus, particularly rubber tubing, must be scrupulously clean 

Source of the Blood — Blood of lolmtary donors is most often employed 
For storage purposes, blood of donors belonging to Group O is m particular 
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demand Not only arc these ‘ tuuversal donors but members of this group form 
a large percentage of the populauon Blood of the cadaver, taken a fov hours 
after sudden death, has been uuUzcd, and that of the placenta can also be extracted 
for storage 

Anti-coagulant and Preservative. — Sodium atrate, prosed to be safe 
and satisfactory m the long trial of the former techniques of blood transfusion, is 
fortunately an adequate anu-coagulant for conserved blood The addiuon of 
glucose is important as it prevents hxmolysis during storage The anu-coagulant 
solution recommended by the Medical Research Council consists of too c c of 
3 per cent sodium atrate m distilled water to which is added 20 c c of 15 per cent 
glucose in distilled water 120 cc of this anti-coagulant soluuon is used for 
420 c c of blood 

Container. — As elaborate apparatus is un- 
necessary, a graduated glass boidc meets 
pracucal requirements If possible it should 
be fitted a screw cap — an addiuon which 
possesses advantages m preventing aenal con- 
tamination during storage Special containers 
are also obtainable with civo-way stoppers, 
which can be attached to a filter and dnp 
connexion For emergency use the Medical 
Research Counal have modified a pint milk 
bottle so that it can be used for taking, storing, 
and gmng blood The bottle (Fig 136), 
which is slightly uuisred to facilitate handling, 

IS fitted with a saew cap and a rubber dia- 
phragm Graduations mark two levels, one at 
180 c c. and the other at 540 c c It should be 
noted that these onginallv denoted the amount 
of anu coagulant and blood respectively, but 
as the volume of anli-coagulant formerly used 
has been changed, the former is irrelevant 
Filtration IS effected by a gas mantle or glass 
beads A metal band surrounds the base of 
the bottle , to this is attached a handle so that 
the container can be suspended in the mvetted 
position, thus allowing the blood to flow directly 
from the flask m which 11 is stored as the 
transfusion proceeds 

Tubes for Blood Testing — ^Two small 
tubes should be set aside so that blood may 
be collected without disturbing that of the 
contamcr Into one of these is run blood for 
the Wossermann reaction and the other 
(citrofed) receives blood for cross-matching 

Collection of the Blood — As every possible risk of infection is to be elimm- 
ated, the blood is to be obtamed by a chKcd method The bung of a contamcr 
IS pierced by two gbss tubes One is connected b> rubber tubing to the needle 
to be used for withdrawing the blood The second glass tube is attached to a 
length of rubber tubing (interspersed with three cotton-wool filters) and connected 
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to the elcCTric sucuon apparatus of the operating theatre Failing this, suffi- 
aent negative pressure can be obtained by a Potain’s aspirator or by the use of a 
motor tyre foot-pump with its valve reversed so that it sucks instead of blows 
While the blood is flowing, the container is gently rotated to encourage mixing 
of the blood with the atrate Havmg secured the requisite amount, the flask is 
closed, if possible with a screw cap, by an assistant The operator now allows 
small quantities of blood to flow into the two small tubes previously placed in 
readiness — one for grouping and direct matchmg and the other for the Wasser- 
mann reaction The former is attached to the contamer with adhesive strappmg 
Most important is the correct labellmg of the contamer Essential data to be 
recorded are (a) Date of collection, (i) Blood group, and (c) Name of the donor 
Storage — TTie blood must be protected from the Lght, and should be placed 
in a refrigerator, where it is kept at a temperature of 2“ to 4° C Although 
Qtrated red blood cells may remain mtaa for a longer period, the blood should 
preferably be used wiihm a week or ten days Always examme for hxmolysis, 
which can be recognized by the naked eye, before the transfusion and discard 
the blood if the supernatant phsma has turned red or if the area of discoloration 
extends for more than 0 5 cm into the supernatant pbsma 

Administration — Never omit to match the pauent’s plasma with the 
conserved blood before commenang the transhision The technique presents 
no difficulty not previously detailed, for either the tube and funnel or the con- 
tinuous dnp apparatus can be used Never stir or vigorously shake, gentle 
rotation or simple mversion of the bottle is all that is required Administer 
slowly at body temperature and always filter either through gauze (6 lajers), or 
gas mantle, or by means of beads added to the blood immediately before use 

TRANSFUSION OF DLOOD-PLASAIA 
In severe degrees of shock, the loss of plasma into tbe ussues and at the site of 
injury leads to a coacentxaaoo of cells wiuun the sessels, cspecutly the captllanes 
There 1$ a nse in the htemoglobm percentage and m the red cell count h is this 
hxmo-concentranon which forms a dominant feature of the pathological picture seen 
m the course of extensive injuries and m the secondary shock which is such a dreaded 
complicauon of bums 

■Die faliiBg blood pressure calls for fluids, but surely it is more logical to adixurnsier 
plasma than to add blood to a system already containmg an excess of red cells Thus, 
burns and serious accidents without loss of blood appear to be ranonal indications for 
plasma transfusions 

In severe heemorrhage, the passage of fluid from the tissues to the blood 1$ an cssenual 
part of the recovery process The effea m controlling the blood pressure is, unfor 
tunately, transient, as the incoming fluid dilutes the circulaluig protein In the 
absence of whole blood, plasma with its all important proteins is the fluid of preference 
for restoring the osmotic relations and so maintaining the blood pressure 
Citrated Plasma — 

Preparation — The blood is collected into citrate solution as for transfusion 
After standing m an ice chest, the plasma is obtained by removing the supernatant 
layer when sedimentation has occurred This must be performed by a syphon 
or pipette under a smet aseptic ntuaL As, however, there are certam techiucal 
difficulties to be overcome in the prevenoon of contamination and in filtration 
the preparation of plasma is generally undertaken by speaally trained laboratory 
workers 

Standard Preparation Human plasma is now available for emergency use 
supplied in screw-capped M R C bottles , each contains 540 c c m atrate- 
glucose-saline, with merthiobte j-xo,ooo as an anusepuc 
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Storage — One of the great features of phsnu is that it can be kept in a 
rcfngcrator for some months at 4° C without much deterioration m its efficiency 
As It -readily becomes contaminated, merthiobte (1-10,000) is added for ns 
bactenostauc properties 

Grouping — While grouping js unnecessary when usual amounts of plasma, 
e g , 540 c c , are administered, this Important considerauon should receive 
attention when large quanuties are to be given Then plasma belonging to 
group AB is suitable, for it contains no agglutinms, or matched plasma can be 
employed By pooling the blood of groups A and B before syphoning the 
plasma, a mixture coniairung very tittle agglutimn is obtained 

Preliminary Warming — Plasma is to be wanned before use It is suggested 
that the bottle be placed m warm water (40" C) for 15 to 20 minutes before 
administration and occasionally rotated 

Admimslronon — Plasma is given in the same way as a drip-blood transfusion, 
filtrauon being effected by means of a gas mantle or beads 

Hate of flow This is naturally governed bj the state of the patient Sion 
administration is usually advised, but in an urgent case a rate of loo drops per 
minute can be used 

Dried Plasma — ^The plasma may be dned by evaporatmg at a low tempera- 
ture under reduced pressure, a yellow crystalline ponder being produced This 
powder consists of all the protein ahd crystalline elements It may be stored 
in scaled ampoules at room temperature for a very considerable period of 
time, and when needed 11 dissolved in warm distilled 'vatcr— 250 cc. of 
distilled water to 20 g of the powder to re-form pure pbsma (F R 
Edivards) 

Dried plasma should be reconstituted only for immediate use and never for 
storage as a fluid 

nCACnONS rOLLOIVINO blood transfusion 

Headaches, vomiting, and isolated ngors occur without serious effect m a 
fair percentage of cases and are treated symptomatically Moderate fever is not 
necessarily a reaction Some recent observers are of the opimon that such reac- 
uons arc no commoner with properly stored blood than with fresh blood There 
seem to be no reactions distioaive of conserved blood Blood from the cadaver, 
however, is said to give more frequent and more severe reactions than blood 
from donors 

More senous, however, arc the anaphylactic phenomena which arc some- 
times seen while the blood is being given or soon after the transfusion has been 
completed Owing to sensitizauon, such reactions arc said to be particularly 
likely to occur when the same donor is employed for a second transfusion on the 
same recipient Fever, nausea, Jyiipmcr, ami cwcuArwry coHipsc are presenoirg 
symptoms, with, perhaps, rashes of an urucanal character Should any such 
55 mptom dev clop, the transfusion is at once stopped, the head of the table lowered, 
and adrenaline (0 5 c c of a i-iooo solution) injected subcutaneously Morphia 
IS given if restlessness is severe 

HTmoljtic reactions due to incompatibility of the blood usually become 
evident soon after the transfusion has begun, but might be delajed for scvcniJ 
hours , pain, particularly in the lumbar region and chest, is a prominent carl> 
complaint There are signs of respiratorj distress with cjunosis and aroilatory 
failure Jaundice and hjcmoglobmuna ma> occur Suppression of unne from 
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preapitation of hemoglobin in the renal tubules leads to uncmia, which is a 
common cause of death 

On the occtUTcnce of any adverse symptom, the operation is immediately 
interrupted and collapse treated by the usual methods AUcalmizauon of the 
unne is important , this is effected by tnjectmg 2 per cent sodium bicarbonate 
intravenously and by administering potassium citrate and sodium bicarbonate 
by the mouth for at least a week afterwards 

Apart from faulty grouping, N S Plummer has indicated that heart failure 
can occur secondary to ordinary transfusion reactions in patients with long- 
standing ansmia or heart disease 



97 


CHAPTER Xm 

GASTRIC, DUODENAL, AND INTESTINAL ASPIRATION 
By Haxultos Bailey 

ASPIRATING THE CONTENTS OF THE STOMACH 
No patient should be allowed to suiTer the imsery of repeated vonutmg, 
in all conditions where vomiung is repeated the stomach content is watery and 
can be aspirated easily Gastric aspiration is a great advance and there is a wade 
field for its application The practitioner 
might well carry an aspiraung tube and use 
It m the patient's home 

Gastric Aspiration by the Nasal Route 
{Fig 137) ~The nasal route for the passage of 
the tube is usually the best Once the tube 
is in place, it can be left in situ for hours or 
even days without the slightest discomfort , 
indeed, even the patient who rebels against its 
passage soon appreciates the comfort of having 
the contents of the stomach aspirated A small 
Ryle's tube {Fig 138) can be used, but the 
author’s tube {Fig 139) is a little easier to 
pass, for It contains a coiled spnng in the 
distal end which helps to stiffen the tube 
I used to cocaimze the nose and back of the 
throat, but this is unnecessary A good 
method for a nervous patient is for him to 
suck a pastille of decicain i gr twenty minutes 
before the passage of the tube Sister McCIuskcy, of the Royal Northern Hospital, 
has evolved a technique which is extremely efliaent The tube is first placed in 
icc-cold water After the end has been passed down the nose and made to enter 
the nasopharjTix, the pauent is given sips of water {Fig 140) With each gulp 
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the tube is passed onwards until it is well within the stomach Once the tube is 
in pbcc It is fixed b> adhesive strapping to the dictk Aspiration can be earned 
out with any suitable siTingc, but a wcU-fittuig Janet’s 6>oz gbss synnge with a 
metal plunger makes for a perfected tedmique 


SH 7 





GASTRIC AND INTESTINAL ASPIRATION 


99 


Management -—In mosi instances it is essential to know how much the patient 
would vomit if the tube was not in place 7116 house-surgeon must, therefore, 
instruct the nurse as follows Say, the gastric aspirauon tube was passed at 9 a m , 



Ft t4S~~Th« pnncIplM involved in recording and ehimng the amount of fluid 
aipirated from the eiomach. 


two pints of fluid are allotted to the pauent and he may drink this as he pleases 
All the contents which are aspirated (/>/ 141) are collected in a bucket At, 
say, 3 p tn the contents of the bucket are measured and the quantity that he has 
dnmk is subtracted therefrom {Fig 142) This will give the amount of regurgi- 
tated fluid in the six hours The figure is 
charted, and where necessary the same pro- 
cedure adopted for the next six hours 

As a rule the gastric aspiration tube is not 
left in place more than forty-eight hours After 
this time It IS advisable to remove the tube and 
boil u, after which it can be replaced if neces- 
sary, preferably through the contrabtcral nostril 
This will prevent erosion of the nasal mucosa 
which sometimes occurs when the tube remains 
in the same position for long penods 

Final remotal of the tube Before wnth- 
dTttvnng the tube finally it is a good practice to 
give a ‘ gastric mobility test ’ The patient 
dnnks half a pint of barley water coloured with 
cochineal or indigo-carmine If after one and 
a half hours none of this coloured fluid can be 
aspirated, it is proof positive that the stomach 
IS passing Its contents onicards and aspiration 
IS no longer necessary 

Continuous Gastric Aspiration — To connect the gastne aspirauon tube 
to some form of suction apparatus ensures that the stomach is kept empty con- 
stantly In order to improvise a sucuon apparatus three Wmchcsier quart 
bottles arc required (F/g 143) The stomach contents are collected m bottle A, 
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m which a negauie pressure is established by wa'er gravitating from bottle B to 
bottle C When the time comes for bottle A to be erapued, the screw-damp 
connecting it wth the suction apparatus must be screwed up tightly, otherwise 
the water will run out of bottle B 

Aspirauon conducted continuously is efficient, but from the therapeutic 
standpoint it has little, if any, ad%antage over sytmge aspiration earned out by 
skilled nurses 


ESTESTINAL ASPIRATIOV 

The ^U^er-Abbott Double-lumen Tube* (Pig 14 - 1 ) — ^The MiUer- 
Abbon nibe for small intestinal intubation has made aspiration of the contents 



of the small intestine possible This form of iherapcusis has opened up a new 
field m the preparatory stages of the treatment of advanced intestinal obstruction 
It may wcU proie a lifc-savmg measure m paralytic ileus 

The MiUer-Abbon tube is a double-channelled rubber tube of considerable 
length, and has its lumen bifurcated throughout, viz ^ The small channel 
IS used 10 inflate the balloon, the larger to aspirate the contents 

Method of Jmroduetton —The air is withdrawn from the balloon by connect- 
mg a Record syrmge to A The last fewr mehes of the tube are lubncated with 
KY )ell> or a similar lubricant Before attempting to pass the tube it is 
advisable to cocainize the pharynx. When the tube has reached the pharynx 
It maj be necessary to aid its passage down the ccsophagus with a pair of sponge 
holding forceps manipulated through the mouth 

When the end of the tube is well within the stomach the pauent is instructed 
to he upon his right side and the tube is advanced inch by inch until the third 
mark on the tube (75 cm ) reaches the nose A smoothly working 20-c c. Record 
synnge is then connected to the lumen A leadmg to the Inltoon Ten c c- of 
air IS injected If a sense of rhjmically recumng resistance is felt to the mjecoon 
of a further i c c of air, the air is kfr «i tbt battwm for twenty minutes At the 
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cxpirauon of this time, if the resistance can still be felt, the amoiint of air in the 
balloon is increased to 25 c c and the opening A is plugged so that the air does 
not escape If no resistance is felt, one must wait a further half»hour and trj 
again 

The patient is allowed to swallow about 6 in of the tube eicry half hour, 
aspiration being earned out at frequent intervals As gas and fluid are sucked 
out of the gut the intestinal walls contract, and, regaining their tone, force the 
balloon onwards In this way the tube is earned down to the point of the 
obstruction, or, in the case of paralytic ileus, to the inactive segment of gut which 
It IS so vital to empt} The tube can be left m place for days, if necessary 
The stomach contents should not be emptied by aspiration, for when the 
stomach is dilated 11 is traversed more easily by the tube and the pylorus is more 
likely to be open Suction is deferred unul the duodenum is entered A radio- 
graph taken with the portable machine is a great aid in telling whether the end 
of the tube has passed through the pylorus 

Retnoitng the Tube — As with the gastnc asptrauon tube, there should be no 
haste in withdrawing it The tube can remain m posiuon without aspirating 
the contents, and only when it is evident that a relapse is improbable is the tube 
removed The bag is deflated, and with gentle traction the tube is slowly with- 
drawn, taking about ten to fifteen minutes o\cr the process 
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CHAPTER XIV 

THE ADAUNISTRATION OF ENEAiATA 
By Evelyn C Pearce 

In order to get the best result, jt is desirable that an evacuant enema should 
be retained for at least fifteen minutes For this and for other reasons, the 
panent should be told the purpose of an enema and his co-operation sought 
Technique — Two pnnaples have been invoked (a) force (Higguisoa’s 
syringe) , (6) gravity 

Higgimoni Syntige — ^This method is falling into disuse The ngid nozzle const! 
tutes a real danger, svhicb is only orcumvcm^ by the attachment of a rubber rectal 
catheter This avoids the possibility of perforating the rectal mucosa, a calamity not 
unhnowTi when an enema is given by a careless or ignorant person. Another objeoion 
IS that fluid IS iniected too forably into the rectum. Finally, Higginsons synngc is 
difficult to Sterne, for it cannot be boded without detnmeot. 

Th« Graviiaiicn Method is applicable m every instance Distension of the 
rectum by a volume of fluid injected rapidly (two pints in five to ten minutes), 
will result m emptying the bowel, as when an evacuant enema is given By 
reducing the rate of flow, reflex imtauon of the rectum is avoided, and the fluid 
injected is retained Twenty minutes may be occupied injecting from four to six 
ounces of fluid, as, for example, when a stardi and opium (sedauve enema) is given. 

The rate of flow is best regulated b> means of 
a clamp on the tubing , alternatively, it can be 
regulat^ by the height at which the reservoir or 
funnel coniauung the fluid is elevated 

Preparation of the Patient — If possible, the bladder 
should be empty The lower bowel should be as free 
of gas as possible, particularly before giving an 
injection whidi is to be retained, to ensure this 
a flatus tube should be passed A clean flatus 
tube with a length of rubber tubing attached {Fig 
145) IS brought to the bedside m a bowl of warm 
water or vve^ annsepuc louon , the end of the tube 
is lubricated, and inserted for several inches into 
the rectum , the passage of flatus will be indicated by 
bubbles passmg through the fluid in the basm in 
which the free end of the rubber tubing hes The 
whe/ "“y fifteen to thutv 

connojon to a piece of rubber mmutes, whilst preparations for giving the enema are 
completed 

Poniiott of the Patient — It is convenient when giving an evacuant enema to 
have the patient m the left lateral posiuon with his knees drawn up and his 
buttocks well over to the nght side of the bed, against which the nurse stands 
with the apparatus and prepared injecuon on a trolley or bedside table The 
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bedclothing should be re-arranged so that the patient is covered, and is not 
exposed The micction made, he may conlmue to lie in this position, and if 
he experiences difficulty m retaining the enema, or is fraught with the desire to 
itetum It immediately, the nurse standing by may press a folded towel firmly 
against the anus, or press the buttocks together, until this first impulse passes 
When the time comes for the patient to evacuate, he is turned on to his back 
and the bedpan inserted If there is delay in having an action, a hot dnnk may 
help 

Although the left lateral position is a convenient one, an enema can be given 
With the patient in many positions, and it is often advisable to give the mjecuon 
without disturbing the patient, eg, m Fowler’s position 

Preparation of Apparatus — ^That commonly employed is shown in Figs 
146 and 147 The articles used should be clean, but need not be sterile After 




use the apparatus should be washed thoroughly and disinfected or steriJired, 
preferably by boiling for twenty minutes It should be drained and dried before 
being put away , if this is done, the articles will be ready for use, and then need 
only be immersed either in warm water or m some weak, non-imtaung anti- 
sepue lotion Whe» at the bedside, and before mscrung the rectal tube or 
catheter, the apparatus should be filled with fluid, some being allowed to run 
through the tubing and into the calhejcx, so that air is expelled from the 
apparatus 

Ltihncant—Pi rectal catheter should be lubricated with liquid paraffin or 
vaseline, or some other non-imtatmg grease It is inadvisable to use gljcenn, 
as by Its action the impulse to empty the bowel may be stimulated before this 
IS desirable 

Conditions in which on Enema U Contro-lndicoted —Whenever there 
has been an injury to, or when an operation has been performed on, the organs 
in relation to the perineum, the advisabibty of giving an enema should be con- 
sidered carefully For example, an enema should not be given for some days 
after perineorrhaphy, nor for some time after Wertheim’s hysterectomy An 


104 


SUKClCAI. HANDICRAFT 


enema should not generally be gi\en after an operation on the bladder , in par- 
ticular, It IS contra indicated soon after prostatectomi, because it may initiate 
bleeding from the prosiatic bed In obstetnc cases, when there is malprcsenia- 
uon, an enema may cause rupture of the membranes , it is also contra indicated 
when there has been severe injury to the birth canal and pcnneum dunng labour 

Report on the Result of an Hnema — It is important to observe whether 
the result consists of a large, soft, solid, normal stool, contains hard fxces, pre- 
sents any abnormalities, or if the retunicd enema fluid is merely roloured, and 
if possible the passage of flatus should be noted 

Colostomy Eoemata — ^The gravity method is essential Enemau should 
not be used in cases of colostomy unless there is some special indication Washing 
out the colon tends to upset its natural function and induces a state of catarrh 
When enemata are essential they should be given at the same tune each da>, 
preferably m the mormng This helps to fonn a * habit ’ of evacuating the 
bowel at the same nme each day TTic colostomy opening and surrounding 
skm must be kept scrupulously dean and dry 

Preparation of Enemata — Details for the preparation of vanous enemata 
are given below Where bulk is not specially indicated, it is usual to give from 
one to two pints in the case of adults, a smaller quantity bemg given to children 
proportionate to the age The temperature of the fluid should be taken, as 
the rectum is seosiuve to heat, and an enema should not be hotter than So” to 
90” F 

1 Soap and ^ ater Enema —The soap used is important. Soft green soap BF , 
I oz , IS dissolved la i pint of warm water Yellow soap is a good substitute Fancy, 
anusepuc, or soda-coataiamg soaps should be avoided , they tend to produce an extremely 
tmtatale, blotchy rash If there are any parucles of uadissolved map, the soluuoa must 
be strained through gauze 

2 Cleansing Enema —The bowel is washed out with plain warm water until the 
contents return dear Ic ts used m the final preparation for operations on the 
tectum 

3 Glycerin Enema— This is used when it is undesirable to introduce a bulky 
enema One pan of glycerin is m»ed with 2 pans cf water, or equal quanuties of 
glycerin and water are used, and the total amount not exceeding 5 oz , is givxn by gnvtta 
tion The glyoenn causes an increased secrcuon from the mucous glands in the bowel 
wall, so that the faxes are softened and lubricated. 

PuTt Glyeenn, 1-2 drachms, may be introduced by means of a special glycenn 
syringe tlus method is now usually replaced by the use of a glycerm suppository 

4 OUv e Oil and Gruel Enema —-One tablespoonful of fine oatmeal is stirred into 
12 02 of water , this is slowly brought to boding i)Ouit and allowed to simmer for 20 
minutes , it is strained through muslin and 5 oz olive oil are stirred in , the enema must 
be allow-^ to cool and is given through a rectal mhe and funnel at a lemperamre of 
100° This IS an emollient enema, and may be giv en as a routine on the thud day after 
the maiontj of reaa] openoons 

5 Olive Oil Enema — Olive oil, 5-8 o* , is gives slowly into the rectum, the but 
tocks beug raised on i pillow This enema is useful m cases of fxcal impaction of the 
tectum, especially after breakmg up a hard fiscal mass digtuUy, and may be followed 
some hours later by a soap and water enema A smaller olive oil injecuon (3 oz ) may 
be given with the object of being retained and havug a soothing action on the rectal 
mucosa— for instance m ulcerauve colitis 

6 Tuipeatine Enema — Turpenimc 1$ valuable in tympanidc distension , it 
increases penstainc action and helps to cape! gas , { to i oz. of turpentme is usually 
employed As a precaution against burning the rectal mucosa with turpentine, an equd 
amount of obve oil or the white of an egg is added and the whole bnten to form an 
emulsion This is then added to one pint of soap and water and injected slowly 

7 Ox Bile Enema — Punfied cx bile, J fl cz., is maed with 5 07. enema sapcmis 
This IS useful m cases of meieonsm or {Nialyuc obstruction and it may be given through 
3 colostomy 
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8 Treacle Enema — A useful evacuant cneina uhich also relteses meiconsm. It 
consists of 10 oz of black treacle added to to oz of enema saponis 

9 Starch and Opium Enema — Starch J oz > is stirred into 5 fl oz of cold water 
brought to the bod and cooled To thismualagcjomin oftma opuare added T^s 
IS given slowly and evenly into the rectum thrmgh a catheter and funnel in cases of 
ulcerative colius^ with the object of checking diairhcca and reducing tenesmus 

10 Antlhelmintic Enema — This is used for deanog the colon of thread wx>rms 
It consists of a hypertonic soluuon of saline (1-2 tablespoonfuls of common salt to one 
pmt of water) Altcmauvcly an infusion of quassia chips may be given Foraninjec 
tion i to 1 11 oz of the infusion is added to one pint of water 

11 Coffee and Drandy Enema — Five oz of strong black coffee are prepared 
Having liltered it to eliminate the grounds J oz of brandy is added 

12 Alagnesium Sulphate E^ema — One to two ounces of magnesium sulphate 
may be given either in oz of warm water or starch muedage The muttuie should 
be a 25 per cent solution A stronger solunon of magnesium sulphate is irritating to 
the rectum A magnesium sulphate enema is often employed in cases of head injury 
m order to reduce intracranial tension 



CHAPTER XV 

PREPARATION FOR OPERATION* 

By JoHM Bruce 

Modem aseptic surgery has made ike operation safe for the patient . it is naa the atm 
of surgery to make the patient safe for the operation *’^l-ofd Moyruhan 

Pre orEBATiVE preparation is largely m the hands of the house-surgeon , conse- 
quently his obUgauonsj both to the patient and to his surgical chief, arc 
considerable 

Patients presenting themselves for operation fall into two classes — those m 
need of urgent operation, and those m whom the operation can be performed 
at a time selected by the surgeon 

In the first group, risks must be taken which are unjustifiable m the second, 
but even in emergency an intelligent intenogauon and ciamination of the 
patient often reveals salient faaots which influence the choice of anarstheue or 
indicate important operauve and post-operative precautions 

In the operations of so called deliberate surgery, the pce^iperative care may 
be simple and straightforward, or fraught with the greatest importance, depend 
mg on whether the patient is considered a * good nsk ’ or a ‘ bad nsk ’ In the 
latter event, pre-operauve care is directed towards promoting the bad nsk to 
the good-nsk class 

GENERAL SYSTEMATIC EXAMINATION 
It is not enough to examine the prospective site of operation, a meticulous 
survey of the patient’s general state of he^th must be made soon after admission 
History —Apart from the details of the actual complaint, inquiry should be 
directed to elicit any history of excessive bleeding (hnnophiha), dnig idiosyncrasy 
(as to iodine or morphia), or any unusual behaviour during previous anxsthesia 
Mental Outlook should be assessed, and an appropriate atmosphere must 
be created between the house surgeon and his charge Due allowance may 
have to be made for a nervous patient 

Signs of Other Disease — Obesity, h>-perthyroidism, cachexia, and dehjdrauon 
are generally obvious Each has an important bearing on pre-operative 
preparation 

Dental and Oral Higiene — ^The mouth, gums, and teeth must be examined 
in every case Pyorrhora and dental canes should be speaally noted 

Cardunascttlar ^rf«« — ^Thc spte of the heart has to be assessed m the light 
of the strain to which it is to be exposed by the operauon The examination 
one commonly sees performed — too often, for the fint time when the patient is 
on the operatmg table — and the report “ Heart sounds clear in all areas ” is 
useless In younger patients (under foror) significant signs are (i) Enlargement 

* Consent for Operation ~‘tio operation should ever be performed without wncten 
coosenc In the case of a minor, consent mnst be obtained from a parent or responsible 
relauve (see also Chapter LXXIII) 
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of the heart and great vessels , (2) A diastolic murmur , (3) Arrhythmia , 
(4) Present signs or previous history of coi^estive heart failure In older patients, 
heart disease may be present without the above manifestations, and in this event, 
a history of breathlessness on exertion, swelling of the feet and ankles, or anginal 
attacks should be considered highly important 

The blood-pressure is particularly important The house-surgeon who takes 
the blood-pressure of every pauent who has to undergo a major operation is an 
acquisition If, on his own imtiaiive, he reports in good time to all concerned 
that a patient has a (previously unsuspected) low blood-pressure, he deserves 
the highest praise 

Respiratory System — Upper-passage catarrh, bronchitis, tuberculosis, and 
bronchiectasis should be noted, both for their influence on the choice of treatment 
and selection of Mxstheuc, and in the management of the post-operative period 
Examnauon of the Unne — Apart from the special analysis conduaed m 
cases of unnary disease, a routine chemical elimination is earned out in all 
cases, for the presence of albumin, sugar, and acetone If sugar is found, 
operative treatment has to be postponed until further invesugations reveal or 
deny the existence of diabetes Acetone m the urine is also important, as it 
indicates the possibility of severe acidosis developing 

Examination of the Blood — If there is a suspicion of anxmia, a red blood 
count should be earned out The house-surgeon who familiarizes himself with 
the use of a hxmoglobinometer and performs this simple esumation himself 
will acquire a habit which is bound to prove mvaluable m whatever future clinical 
path he may tread 

THC PREPARATION OF THE ‘OOOD-RISK* PATIENT 
The ' good surgical nsk * is the pauent without signs of senous disability affecting 
the systems other than the one to be operated upon, who is well nourished, and of 
suble mental outlook 

Time of Admission —When possible, the patient should be admitted to 
hospital two days before the prospecuve operauon The house-surgeon should 
sec the patient as soon as possible after his amval If the examination is well 
conducted, the patient will acquire great confidence m his surgical attendants 
For the same reason it is a good pracuce for the amesthetist to visit the patient 
on the day before the operation 

Evacuation of the Bowel — Purgauon is unnecessary , indeed, it is harmful, 
for It results m imtaiion of the bowel and dehydration If evacuation of the 
bowel has been regular, a soap and water enema on the morning of operation is 
adequate If constipation has been present, the paUent should be instructed to 
Aiv lAfus) iavAUw she xiay he/xw- -and no the jcooroxqg of the operation a 
soap and water enema is administered 

Oral Hygiene — Dental sepsis favours the development of post-aniEStheuc 
respiratory complications In association with dryness, it predisposes to post- 
operauve parotitis If pyorrheea is present the operauon should, if possible, 
be postponed until the infected teeth have been removed and the gums have 
healed Milder infccuon and dirty teeth should be treated by scaling, and, 
when necessary, temporary filling, and a reasonable degree of mouth hygiene 
established 

Diet — Starvauon is as dangerous as purgation , it favours the occurrence of 
aadosis, and disturbs the gastro-intcstmal rhythm In the ordinary case, a 
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light diet with low residue should be allowed, up to the evening before operation 
On the following morning, a cup of tea or coffee and a small finger of toast may 
be permitted three hours before the operatton 

Fluids — The fluid intake should be generous, to counteract the tendency 
to fluid depletion in the immediate post-operative period Glucose dnnks are 
speaally valuable the day before operation , a jus glucose solution or orange 
juice and glucose, should be beside the pauent’s bed, and he should be encouraged 
to imbibe it 

Sleep — A good night’s sleep precedmg the operation is most desirable 
All the necessary pre-operative preparauons should be completed early, and a 
sedative given in the late evcmng (8 or 9 pm) Nembutal (li gr), sodium 
amj-tal (3 gr ), and soneryl (2 gr ) are all sausfactory for this purpose There is 
no virtue m withholding the drug to sec if natural sleep ensues , it 1$ given for 
the expicss purpose of allaying worry or emotional disturbance about the morrow’s 
ordeal 

Preparation of the Field of Operation — Save in the case of acute emer- 
gency, each patient should have a general body bath on admission , and the 
condiuon of the skm, especially the area of the operation field, is scrutinized at 
the first systcmauc examinaoon The presence of sepuc spots, or boils, dermatitis 
of the weeping type, such as occurs in the groin and m the sulcus between 
large abdominal herrus and the lower abdominal wall, and scabies with secondary 
infection, should be regarded as tndicauons for the postponement of any sate 
impetauvely urgent operations 

Preparation of the Skin — Custom decrees a fairly ebborate ncual of skin 
preparation How far this is absolutely necessary may be judged against the 
fact that the wounds of urgent surgery, commonly prepared for the first tune 
on the operatmg table, behave as a rule just as impeccably as any othn 

Time of Skin Preparation — As a role, Oie skin receives its first preparation 
on the evening before operation In children, this is unnecessary and may be 
frightening 

In orthopaidic cases, e g , bone-grafts it is a common practice to prepare 
the skm forty eight hours before and repeat the procedure at twelve-hourly 
mtervals In most situauons, this is not essential , but in the case of operations 
upon the hands, and especially upon the feet, repeated preparations ensure 
greater cleanliness 

The Ritual — 

Shaving — ^The operative field, and a generous area of surrounding skin, is 
well soaped and shaved Dry shaving is inexcusable, and bad for the razor, 
which should be kept keen and well cared for 

In the scalp, a prehminary cropping wth barber’s hair clippers is desirable, 
and the use of a shaving brush ensures a more sausfactory lather and an easier 
task than does a gauze or wool swab In extensive operations on the skull, the 
whole head should be shaved 

In abdominal operauons, the whole abdominal wall should be shaved, and, if 
necessary, the lower chest to the level of the lupples In operations on the knee, 
shaving from the groin to the ankle is the role , in compound fractures of the 
lower leg or foot, preparauon to the mid thigh is sufficient 

Cleansing of the Skin — The skm derives orgamsms from two sources — they 
may be chance inhabitants deposited from recent contacts from bedclothes or 
garments , or residents, whose habitat is in the deeper crevices The former can 
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be removed easily by mechanical cleansing The destruction of the ‘ resident ’ 
organisms cannot be guaranteed by any mediod of preparation, but there is now 
more than abundant evidence that the contamination of the clean surgical wounds 
IS not due to them, but to infection from without — from the air of the theatre, or 
the hands, arms, or throat of the surgeon or his team, or the instruments used , 
or to contaa with organisms during changes of dressing in the post-operati\c 
period 

Reliance should be placed, therefore, on the removal of the surface ‘ casuals ' 
by mechanical means TTie skin is scrubbed with soap and hot water, particular 
attention being given to folds and crevices, and to the umbilicus m abdominal 
cases The skin is then dried with a stenie swab, and wiped over with ether 
or methylated ether 

Amiseptic AppUcations arc probably of little significance Tincture of iodine 
(2j per cent) is the favountcin this country, and has the virtue of colouring the 
field of operation It is well to remembw the nsk of an iodine idiosyncrasy, 
and to intiuire if the pauent has had previous trouble from this source, it is 
also essential to prevent the solution trickling down on to the scrotum when the 
lower abdomen is being painted 

Spirit, mercurial preparations (bimodide, mcrcurochrome, metaphen), flavine, 
pjcnc aad, and the dye antiseptics base all been, or are still, used The choice 
appears to matter little 

Cnermg of rhe Prepared Area —A stenie towel is the usual covering for the 
prepared pan , it is held m place by a roller or a many>tailed bandage 

Preparation af the Skm w Emergency Coses —This is often better deferred 
until the pauent is m the theatre, and under anxsthesia The acute abdomen 
may be too tender to allow thorough 
preparation, and m accident cases the 
exposure and the mampubtions may 
increase the degree of shock if the 
patient is consaous 

Pre-operative Care in Children. 

— Spcaal considerations arise in relation 
to pediatric surgery The liability to 
respiratory and exanthematous diseases 
renders long pre-operanve residence in 
the ward undesirable The possibility 
of the young pauent having been in 
contact with infectious diseases before 
admission should be inquired into 

The operation should be postponed 
if there is pyrexia due to other than the 
disease for which the operation is bang emofu method of fotetuihn* 

undertaken , and if there has been recent cptr»Hoti »hock in ■ youne chtiu- 

upper respiratory catarrh or tonsilbtis 

The mcubolic processes arc very easily upset in childhood, pre-operafiic 
starsution, therefore, is e\cn more dangerous m the child than m the adult 
Diseases ihcmseh es associated with malnutnoon cause rapid dchydrauon, glucose 
dcfiacncy, and aadosis , and the spectre of the dehydrated sick infant is not 
readily forgotten A high carbohydrate diet is cssenual, and abundant fluids, 
reinforced wath glucose, and barley sugar to Suck are important adjuvants If, 
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fcpt any reason, the oral administtatioo of fluid is impossible, the intravenous 
route, via the saphenous vein in front of the ankle, is employed 

It IS seldom necessary to prescribe a sedative on the night before operation, 
as m the case of adult patients When such is required, luminal, i gr , is 
useful 

Forestalling Shock — In the case of an infant, a good method is to wTap warm 
cotton wool over as much of the body as possible, and then bandage the baby 
firmly to a frame, which can be improvised easily (Fig 148) 

Pre-operative Care m the Elderly — A patient of advanced y«rs often 
requires spcaal understanding and kmdness on the part of the staff The jTDung 
house-surgeon would do well to bear in mmd that the aged are apt to be set in 
their ways, and too strict an insistence on non-essential rouune, or too abrupt a 
disaphne, may spoil the confidential relationship on vfhich much depends 

In a more practical sphere, the elderly person is a more senous surgical nsk 
The natural decay of tissues leads to a lowenog of the reserves of vitality, espc 
aally the cardiac ’ vitality A form of chrome respiratory disease is often present, 
and there is ahvays a risk of basal pulmonary congestion Dehydration is also 
common, and, in hospital practice at any rate, so is chrome undemutnuon 

It IS wise, therefore, to msist on frequent changes of posture m bed , on 
movements of the limbs , on a generous diet, with abundant fluids If the 
undernutnuon is so severe that there 1$ wasting and retenuon of nitrogenous 
products, a blood transfusion is mdicated before the operation 

In elderly males the condition of the prostate should be investigated , it may 
necessitate postponing the operauon unul attenuon has been given to the uniury 
system, or u may decide the steps to be taken if the almost uieMtable post 
operauve retention of untie occurs 

PRE-OPERATTVE PREPARATION IN 'BAD-RISK* CASES 
Obesity —The obese are bad subjects for operauon, espeaally in middle 
life or later The cardiac muscle is generally flabby, and the cardiac resets c 
diminished They are also more liable to respiratory troubles and to the develop- 
ment of local wound sepsis 

It is a wise measure to insist on a prehminary penod of dieting to reduce the 
weight before undertaking an operation which is not urgently necessary In 
emergency operations, of course, added nsks must be faced , where possible, 
chloroform and ether anssthesia should be avoided 

Thyrotoxicosis — It must be appreciated that in a thyrotoxic subject the 
nsks of a minor operaQoo arc practically the same as those atiendmg thyroid- 
ectomy, the only operauve procedure which is justifiable, therefore, apan from 
those actually of a life saving nature, is the operauon for the relief of the thyroid 
coniition Tnc pic-opemive management ol tnyrcaoxicosis is detailed in 
Chapter XXVI 

Cardiac Disease — The pre-operauve preparauon of the cardiac ‘ poor risk ’ 
patient is outside the scope of this section In brief, it may be stated that only 
life-savuig operauons are permissible m the presence of cardiac failure, until the 
heart oindiuon has been treated adequately, and evidence of compensauon is 
forthcoming The whole question roust be left in the hands of a physiaan 
Respiratory Disease — Upper respiratory infecnons faiour post operauie 
bronchius, pneumonia, and collapse of the lung Asthma, on the other hand, 
does not raatenallv affect the surgical nsk, but operauon should, if possible, be 
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avoided dunng or immediately after an attack The gravest conditions from the 
surgical point of view are bronchiectasis, lung abscess, and tuberculosis Quies- 
cent tuberculosis often flares up after general anxsthesia, espeaally m elderly 
subjeas 

Extensite respiratory disease js again a matter for expert medical assistance 
Diabetes — The pre-operative preparation of the diabetic sub;ea is dis- 
cussed in Chapter XVI 

Dehydration. — About 70 per cent of the body-weight is made up of the 
body fluids Depletion of these fluids is now recognized as a common and import- 
ant side effect of many surgical states m addition to those like pylonc stenosis, m 
which It 15 very obvious Normally, 2J-3 litres of fluid are lost each day — if 
litres m the unne, and r-ij lures by evaporation from the skin and lungs {the 
* insensible ’ loss) , m health, this is made good by the intake of fluids and food 
The water balance may be upset by inadequate intake or excessive loss, or a 
combination of the two An excessive loss occurs in febnJe states (by sweating) 
and as a result of vomiting, diarrhcea, accumuEauon of fluids in the bowel m 
obstruction, and discharging biliary or intestinal fistula: In the latter condi- 
tions, the * insensible ' loss from the skin and lungs 1$ at first maintained, and 
the urinary output suffers Later, the interstitial fluids are drawn upon, and 
ulumaiely the blood-plasma and the rntracellular fluids Depletion of the body 
fluids by one-quarter is said to be always fatal , m any case, the danger which 
threatens from loss of water is often greater than that of the disease itself 
It should be our aim to antiapate and prevent dismrbance of the water balance, 
or to treat dehydrauon at the earliest possible moment 

To Atotd Potential Dehydration, as m febrile states, eg, septicsrma and 
osteomyelitis, an additional litre of fluid should be given, to provide for the 
additional evaporation from the skin The fluid intake, therefore, should be — > 

Fluid for unne 1500 c c (3 pintsi 

Fluid for normal vaporuation 1000 e c (2 pints) 

Fluid for additional vaportzauon looo cc (2 pints) 

Total water required 3500 cc. (7 pints) 

This intake can generally be ensured by the provision of liberal drinks 

To Atotd Potential Dehydration after Operation, it should be borne m mmd 
that only a small proportion of the fluid requirements can be obtained by 
inhibition, the bulk of the 2| litres necessary should be given by rectal or 
subcutaneous infusion, or, if these routes are contra-indicated, by intravenous 
dnp 

To Avoid Dehydration in Cases of Vomting — 

a Pyloric stenosis In pylonc stenosis, up to 1500 cc {3 pints) of gastnc 
juice arc lost by vomiting or accumulation m the stomach The intake from ora! 
odmmistraiion of fluid is nil, therefore the fluid requirements arc — 

Fluid for unne 1500 c.c. (3 pints) 

Fluid for vaporization 1000 c c (2 pints) 

Fluid 10 replace gastnc Juice vomited 1500 c.c. (3 pints) 

Total fluid required 4000 c c (8 pints) 

In this case, and in the tjTe following, the fluid has to be admmistcred other 
than by the mouth , the miravenous route is the most sausfactoty 



112 


SURGICAI. HANDICRAFT 


b Loss of all mustmal juices (mtesonal obstcucuon, vomiting, and diarrhcca) 
The total amount of the intestmal luices is in the neighbourhood of 8 litres To 
avoid dehydration, therefore, the fluid requireinents are — 

Fluid for unne 1500 cc (3 pints) 

Fluid for vaporization 1000 cc (2 pints) 

Fluid to replace intestinal )uices lost 8000 cc, (16 pints) 

Total fluid required 10,500 cc (21 pints) 

Treatment of Established Del^dratton — ^From clinical exaiiunauOD, n is not 
possible to tell bow much fluid depletion has occurred A useful clinical rule 
is If the patient shotos ehmeal signs of dehydratioit, he may be assumed to ho’e 
lost 6 per cent of hs body-weight in fluids This must, therefore, be replaced In 
a lo-st (60 kilos) pauent, a 6 per cent loss of body-weight = 36 kilos (equivalent 
to 3600 c c = 7 pints) In addiucin to this amount, an additional quantity 
must be given to cover the daily loss (3000 cc ) The dehydrated lo-st. pauent, 
therefore, reqmres 6600 c c (13 pints) during his first twenty four hours This 
IS given by intravenous infusion 

Salt Loss, and the Nature of the Fluid to he Giten Sodium chloride 1$ lost 
along with the fluid m all dehydrated states , the amount of salt lost m cases 
of uicreased perspirauon is insigmficant The administration of 5-10 g of sodium 
chlonde daily is sufiiaent under these arcumstances to maintain a proper level 
of blood chlonde In pylonc stenosis or high intesunal obstruction, on Uie 
other hand, there is considerable loss of chlorides in the vomit , the remaining 
sodium radicles combine with the carbonic aad of the pbsma to form an excess 
of bicarbonate and an increase in the alkali reserve of the plasma This is the 
dangerous state of alkalosis, and the introduction of so^um chlonde is an 
imperative necessity 

To calculate the amount of salt required, two tests ate of assistance — ' 

1 If the vomit has been measured, an equal volume of physiological saline 
should be given intravenously to restore a normal level 

2 If the volume of the vomit is not known, the blood-chlonde should be 
measured (normal 575 mg per cent) Then give by injection 55 e c of normal 
saline per lolo of body-weight for each 100 mg that the plasma chlonde is 
reduced 

In a lo-st (60 kilos) individual, 3300 c c (6 pints, 12 02 ) of salme are required 
for each 100 mg fall in the chlorides 

If, as is usual, the degree of dehydration demands a larger quantity of fluid, 
saline should not be used to supply the remainder An excess of salt leads to 
water-retention m the tissues, and consesquendy to oedema, which will embarrass 
the lungs and hinder tissue healing One method of overcoming this nsk is to 
substitute 5 per cent glucose soluuim for the normal saline after the requisite 
amount of salt has been given A bettcc method is to employ continuously a 
soluuon of one pan of normal saline to four pans of 5 per cent glucose in disuUed 
water 

Aadosts This is the opposite of alkalosis, and comes about through loss of 
alkali, with lowering of the alkaline bicarbonate reserve, or through the retention 
of abnormal aad products of fat metabolism 

Condiuons assoaaied with dianhoa, or intestinal fistula, and low small 
intestme obstruction, carry off much of the alkab secreted to the upper reaches 
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of the intestine, which would normally be re absorbed, and the alkali deficit may 
become critical 

The retention of the ketone products (/?-oxjbut3mc acid and aceto acetic 
aad) of fat metabolism is due to lack, of carbohydrate which is essential for the 
complete combustion of fat In surgical work, carbohydrate defiaencj may 
result from lowering of the glycogen reserves of the hver, or from lack of 
exogenous carboh>drate through starvation 

The treatment of aadosis is the adoumstration of salme and glucose The 
saline restores the basic sodium, the excess of chlonde being excreted by the 
kidneys , while the glucose prevents or corrects the formation of aad by produas 
by ensuring the proper combustion of the fats 



CHAPTER XVI 

DIABETES AND OPERATIONS 
By E Noble OuAifiERLAiK 

Until the discovery of insulin an operation on a diabetic patient n'as a nightmare, 
but whilst It still remains a matter for anxiety and careful thought, its terrors 
are diminished bv the immediate cooperation of the physician and surgeon 
The Operation — If the operation is one of convenience only — e g , simple 
hernia or minor orthopedic measures — the necessity for it must depend very 
largely on the patient’s age and the discomfort he is suffering A hernia m an 
old man clearly has a different significance from one m a young man who must 
earn his living by heavy manual work In general, operations of convenience 
should be avoided, but if the patient’s activity or comfort js senously impaired 
by his condition no hesitation is necessary ^ith adec^uate pre-operative and 
post operauve treatment the nsks are slight 

Urgent conditions such as perforation of viscera or acute appendiacis 
require immediate operauon and must only be postponed for a period deemed 
safe by the surgeon Such postponement as the surgeon considers legitimate 
may, however, allow the physioan a few valuable hours in which to undertake 
pre-operative treatment of the diabetes 

Similarly in the important deaston of when to operate for gangrene, that 
common and dangerous complication of diabetes, anv deferment of surgery 
must be uuliaed for control of the diabetes 

Apan from patients whose surgical condition warrants operation irrespccuve 
of their diabetes, there are many cases where this disease is aggravated bj other 
complaints — particuiarly sepsis — which can be dealt with by operation wih 
great benefit to the diabetic state Chronic sepsis from dental infections, sums 
disease, and urinary or alinicntary infection fimush examples In these mstances 
the time chosen for operation will depend upon the response of the diabetes to 
the usual medical measures, and a reasonable period may be devoted to these 
without the fear of delay which exists in urgent surgical diseases 

Speaal mention must also be made of hyperthyroidism, which of itself is 
often accompamed by hyperglyctmua and glycosuna These indicate a lowered 
carbohj drate tolerance resulting from the lessened production of insillm which is 
caused by the antagonisuceffects of the excessive thyroid secretion on the pancreas 
ViffWi’. 'Jp.’yrwrfA'cwnT.y «. vfeR biTA vS VrwTTiWA 'ITVien ■^cauaa. 

diabetes is suspected owing to the grade of hyperglycErma or aadosis, the 
pauent should receive pre-operative treatment as m other operauons 

The Anssthetic — It must be remembered that all general ansstheDCS 
tend to cause hyperglycsemia Local and spinal anxsthesia is therefore preferable, 
but may be supplemented by avertin or enpan without undue risk 

Chloroform should never be used, for even m a healthy subject it may be 
followed by aadosis, which would be intensified in a diabetic and constitute a 
senous danger 

Niuous-oxide-oxygen or ether may be used, but the former is preferable 
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Pre-opcrativc Treatment -—This will depend upon several faaors, espe- 
aally the grade of the diabetes and the seventy of the operation 

Trivial operations in a mild diabeuc need no speaal measures The patient 
should merely be carefully standardized as r^ards diet and insulin and brought 
to the table with his carbohydrate metabolism as accurately balanced as possible 
The same holds good, of course, for more serious operations, though m an 
emergency time may not permit such an ideal stale It then becomes necessary 
to protect the patient especially against aadosis, and the time before openiuon 
should be used to remme any ketons and dimmish the chances of this occurring 
after operation To do this it is important to avoid starvation, vomiting, and 
severe purgation — all of which tend to preapitate acidosis The patient should 
continue on the amounts of foodstuffs whiA have been found previously to be 
adequate for his diabetic needs, but the actual consutuents of his solid diet must be 
replaced by fluids, such as skimmed milk (to remove excess of fat) and fruit juices 
In most cases an excess of carbohydrate, e g , 30 g extra glucose, given one 
hour before operation with 10-20 units of insulm tends to dimmish soil further 
the risks of ketosis 

When aadosis is pronounced, every hour which the surgeon can allow with 
safety before operaong is vital, as msubn and glucose must be given 2-hourly 
until ketones disappear from the urine This may be judged by the usual tests 
Remember that a positive feme chloride test indicates considerable aadosis, 
whilst Rothera’s lutroprusside test detecu much smaller amounts A reasonable 
dose would be 20 units of insulm and 30 g of glucose 2'hourly until the ketones 
disappear, but larger doses may be necessary, especially if severe sepsis renders 
the insulin relatively mcffective 

Once the aadosis has disappeared, the insulin may be adjusted to avoid 
excessive hyperglycemia A little sugar in the unne, however, is harmless and 
avoids any nsk of hypoglycemia When time permits, it is probably safer to 
subsutute soluble msulin for zme protamine insulm, if the pauent has been taking 
this, owing to the uncertain absorption and prolonged effects of the latter prepara* 
tion Blood sugar examinations when available are most valuable both before 
and after operation m enabling the dosage of msulin to be accurately adjusted 
They also avoid the occasional error of mistaking renal gljcosuria for true 
diabetes and endangering the patient by unnecessary use of insulin 

Post'Operathe Treatment — As ^fore operation, the mam nsk is ketosis, 
a nsk increased by the anxsthetic and operative interference Further, a general 
anaisthcuc may cause vomiung, which again mcreases the acidosis Herein lies 
one of the values of local or spinal anaesthesia 

The unne must be tested after operauon at regubr intervals of 2 hours, 
cathcterizing tfie pauent if necessary, andgiheose given m stmiirrdbscs to the pre- 
opcrativ c measures, aiming at keeping a trace of sugar m the unne but no acetone 
Often a single dose of 20 units of msolm and 30 g of glucose will accomplish 
this, but further doses may be necessary When all acidosis has disappeared, the 
glucose (and correspondingly the msulm) may be gradually reduced until the pauent 
resumes his normal prc-operaiivc diet and quantity of msulin Should vomiting 
occur, the glucose must be giv en intravenously or rectally until all aadosis has gone 
A final caution is necessary in dealing with cases of serious sepsis The 
removal of this by operation may result in great improvement m carbohydrate 
tolerance, rendering the previous dose of msulin too high The signs of hypo- 
glycrmia must therefore not be ov erlooked 
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CHAPTER XVII 

PRE-OPERATIVE MEDICATION AND BASAL NARCOSIS 
By J L HoFklNS 

A LARGE vanety of drugs are used in the premedication of paoenis before opera- 
tion Those most commonly used wiU be described 

Atropine — Atropine inhibits the secretion of saliva and bronchial mucus, 
which IS increased by the use of ethcc or any other imtatmg vapour 

In chloroform anaesthesia the use of atropine is important, as it reduces 
the nsk of vagal inhibition Primary cardiac failure, which occurs from time 
to time during the mducuon stage of chloroform anasthesia, is believed to be due 
to vagal inhibition 

The usual dose of atropine is gt but this can be increased if necessary 
to gr JL Children tolerate atropme w^, and infants under six months can be 
giten gr with safety 

Morphia and Atropine —This is a popular and safe form of premedicalioo 
which gives the patient a feeling of well bemg and sbght drowsiness without 
produemg depression of the respiratory centre The usual dose for an adult 
IS morphia gr i and atropine gr For aged or debilitated paoents, and those 
between (3 yean and i8 jears of age, the dose of morphia should be reduced to 
gr i The mjecuon is given half an hour before operation 

Morphia and Hyoseme — ^Thc combination of morphia and hj’oscme 
produces a greater degree of drowsmess than morphia and atropme, and conse- 
quently less general anzstheuc will be required Hyoseme has a similar action 
to atropine m so far as it reduces the secretion of saliva and bronchial mucus , 
but Its disadvantage is that, especially m combination with morphia, it depresses 
the activities of the respiratory centre This form of premedication should be 
given from three-quarters of an hour to one hour before operation. The usual 
dose IS morphia gr i and hyosanc gr In young or elderly pauents the 

dose of morphia slwuJd be reduced to gr J 

Many prefer to replace the morphia gr J by omnopon gr 3 Omnopon is a 
mixture of all the alkaloids of opium Burroughs Wellcome put up morphia, 
hyoseme, and atropme combmed m a single tabloid known as Hyoseme Com- 
pound There are two strengths Compound B contains morphia gr J, hyoseme 
gr rJo, and atropme gr jj, , it is this dosage which is given unless the paoent 
IS young, old, or frail, when Compound A, which contams morphia gr J and a 
correspondmgly smaller dose of the other substances, is substituted 

Morphia and Hyoseme combined with Sodium Pcntothal. — Tlus is 
a combination of drugs which is widely employed to give the patient the advan- 
tages of both premedicauon and basal narcosis 

The pauent is given a dose of morphia gr J, and hyoseme gr one hour 
before operation, and before the mducoon of general anaisihesia 4 to 5 c c of a 
5 per cent soluoon of sodium pentotbal are injeaed mtravenously This is 
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enough to render the pauent unconsaous and the subsequent induaton of 
anxsihesia is easier, quicker, and smoother 

Sodium pcntothal, which has replaced evipan, should be injected more slowly 
than the latter, also great care should be taken to avoid injecting any of the 
solution outside the vein, as sloughing of the tissues almost always follows 
The tendency at the present time is to replace morphia and hyoseme by 
otnnopon gr J and scopolamine gr 

Paraldehyde — Pa^dchyde is a safe and efficient basal narcouc It is 
given per rectum in a 10 per cent soluuon of saline The dose is one drachm per 
stone of body-weight A No 8 rubber catheter, well lubricated, is passed about 
SIX to eight inches into the rectum, the paocni lying on the left side with the 
buttocks raised on a pillow The soluuon is tun into the rectum from a funnel 
attached to the catheter by rubber tubing, and not less than five minutes should 
be taken to complete the injection When all the soluuon has gravitated into 
the bowel, the catheter is clamped A dose of atropme is then given, and the 
room darkened It is not long before the pauent falls into a profound sleep 
Paraldehyde should be given from three-quarters of an hour to one hour before 
operauon 

Avcrtln (Tn-brom-ethyl alcohol) — ^This drug 1$ given per rectum in a 2\ 
per cent solution of distilled water The standard dose for basal anasthesia is 
0 I g per kilo of body-weight This dose may be varied if necessary to suit 
different types of pauents , elderly people and those with a low basal metabolic 
rate will only require a dose of o 09 g per kilo body-weight, while children and 
patients suffenng from hyperthyroidism will tolerate a dose of 0 xi g per kilo 
The makers supply a table giving the amount of “ averun fluid ” and distilled 
water required for any given weight 

When the solution is being prepared it requires vigorous shaking Great 
care must be taken to ensure that the temperature of the solutton does not rise abate 
104* F Overheaung may cause the averun to break down, forming dibrom- 
acetaldehyde, which causes violent rectal imtation To safeguard against this 
contingency a few drops of Congo red should be added to the soluuon immediately 
before administration The soluuon should then be bnght pink in colour , 
if the colour changes to blue or et en shows a lendeacy towards blueness, it should 
be thrown away and a fresh soluuon made 

Avertm is given by means of a catheter, tubing, and funnel in the same way 
as paraldehyde, and is followed by a hypodermic injection of atropine The 
solution should be given half an hour before operation, as the maximum concen- 
trauon of averun in the blood is reached m that time 

Nembutal — ^This substance belongs to the barbiturate group of drugs, and 
acts by producing a stale of drowrsmess Nembutal is given orally in capsules 
each containing gr ij The usual dose 1$ two or three capsules given from one 
and a half to two hours before operation On no account should this method of 
prcmcdicauon be followed by any other barbiturate such as evipan or sodium 
pentothal, as the risk of cumulative effens is great 

Nembutal can also be used intravenously by injecting a 10 per cent watery 
solution at a ra'c not exceeding i cc per minute unul the pauent loses 
consciousness 

Sodium Saneryi (Buiobarbital sodium) — This Is another drug of the barbilurate 
group used to produce basal anarsthesia when given orally It is said to be of lower 
toxiaty than nembutal, and the amnesia produced is neither so marked nor so long as 

ir 
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it IS after nembutal Sodium soner>l is given one hour before the induction of a general 
anxstheuc or ati operauon, under local anxuhesia The drug is put up in capsules 
containing o 15 g in each, and the most suitable dose is estimated according to the 
weight of the patient The following is a table of doses — 


Adults 

Ao of 

ITri^ht Capsules 

7 to 81 St } 

si to lo| St 4 

to} to 12| St 5 

12I St and above 6 

Children 

Ao of 

ITeisfct Capsules 

S to 6 St 2 to 2 1 

4 to 5 St tl to 2 

3 to 4 St I to ij 

2 to 3 St i to I 

Under 28 lb i 


CHAPTER XVIJI 
GENERAL ANiESTHESFA 
By H K AsitwoRTii 

When admmistenae any anssthenc, the safety of the patient is always the 
pnmary considerauon 

Oihffr rdeiant factors are — 

1 The provisjon of adequate muscubr relaxauon 

2 The avoidance, as far as possible, of the use of anesthetic agents which 
are cither toxic or irritant to the respiratory passages 

3 The anaslhetic agents and apparatus at the disposal of the anesthetist 

4 The skill and experience of the anaesthetist 

5 The idiosyncrasies or wishes of the patient These will be disclosed at 
the pre anastheuc examination, which should always be thorough and should 
always embrace the following — 

a That the patient has consented to the admmistrauon of an ansstheiic, or, 
in the case of a minor, that the wntten consent of the parent or guardian has been 
obtained 

b That, excepting m cases of grave urgenc), the patient has not had a meal 
recently 

e The examinauon of the unne to exclude or deiemune the presence of 
nephritis, diabetes meUitus jaundice, or aadosis 

d The examinauon of the atculaiory system, including in particular the 
blood pressure, if by examinauon of the pulse it is suspected that there is much 
deviation from normal 

e The’cxamination of the respiratory system 
/ That the pauent has no artihaal dentures or loose teeth 
g That the patient has had an adequate dose of the required premedication 
(see Chapter XVII}, and that sufRaent lime has elapsed since admmistrauon for 
It to take cffeCT 

h The tobacco consumption occupauon, and general make up of the patient 
Whatever method or antestheiic agent is used, the anaisthetist has three 
duues to perform when giving an an*stheuc — - 

1 Mamtcnancc of adequate surgical anaesthesia for the particular operation 
to be performed 

2 Maintenance of a clear airway 

3 Careful observation of the general condiuon of the patient, as shown b> 
the volume and rate of the pulse, and also by the appearance and temperature 

AN/ESTinmC AGENTS AND METHODS OF THEIR 
ADMINISTRATION 

Nitrous Oxide— If nitrous oxide gas was a more powerful anarstheuc, it is 
probable that, except in a few speaal cases, no other anrcsihcuc would be used, 
because the gas is non toxic, non imiant to the respiratory passages, and both 
inducuon of, and recovery from, anaesthesia are quicklj achieved 
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Unfortunately it is not, by itself, sufficiently powerful to afford muscular 
relaxation In modem anastheuc practice the v’iue and power of nitrous oxide 
gas are often enhanced by the previous administration of a basal narcotic, and in 
operations in which profound muscular relaxation is required, ether is usually 
used as an adjuvant 
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By using ether as an adjuN’ant only dunng those periods of the operation for 
which gas and oxygen provide inadequate relaxation, and not as the mam anas- 


tbetic agent, the paoent is spared 
quantities of a hpoid sohent, the 
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the additional burden of excreting large 
respiratory passages are exposed to less 
imtauon, and after-comfort is increased, 
espieoally by the diminution of post- 
operative vomiting 

The first cssentia\ for the successfoi 
administration of gas and oxj’gen with 
minimal ether is an effiaent machine 
These are of two types, the mtetmiuent 
and the continuous fiow Those in com- 
mon use in England are the McKesson 
and the Boyle (Fig 149) 

AU machmes should be used m accord- 
ance with the same pnnaples An abso- 
lutely airtight fit of fece-piece is essential, 
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and IS achieved by Clausen’s harness, or some equiiralent means of fastening to 
the face iFtg 150) 

Induction should be begun by using 100 per cent nitrous oxide at a rate of 
flow of approximately 6-8 litres per second After about half a muiutc gradu- 
ally the face-piece should be approximated to the pauenl’s face As soon 
as this has been achieved, the rate of flo« of nitrous oxide should be reduced 
until It IS sufficient comfortably to fill the breathing bag without causing over- 
distension It will be found that on the average 4-5 btres per mmute, with 
the expiratory valve fully open, will suffice As soon as anasthesia, as shown 
by deep automatic respirauon, is obtained, suffiaent oxygen must be added 
to avoid cyanosis A common mistake is to wait until the patient shows signs 
of cyanosis before addmg the oxygen This leads to uneven anasthcsia, for, 
in order to relieve the cyanosis, 11 usually results in an excess of oxygen being 
admmistcred If oxygen is added as soon as respirauon becomes automatic, 
an even plane of aaxsthesia is rapidly and smoothly obtained Roughly the 
amount of oxygen added wiU depend on how heavily the pauent has been pre- 
medicated "nie unprcmedicared pauent will require about S-12 per cent of 
oxygen The heavier the premedication the greater will be the percentage of 
oxygen required For example, a pauent who has previously received a full 
dose of avetun will often tolerate as much as 25-30 per cent of oxygen added to 
the mtrous oxide 

When It is required to add ether to the gas and oxygen, this should be done 
some ume before the anucipated deeper plane of anxsthesia is required If 
ether is added suddenly in too great a concentration, the pauent is hlcely to cough, 
or to hold the breath and strain It is essenual, therefore, that the pharynx and 
larynx should gradually be accustomed to this somewhat irritant vapour Most 
modem machines have a device whereby the gas and oxygen may be passed over 
or through the ether and gradually impinged, unul they pass through the bquid, 
in order to obtain the required depth of anxsthesia If during this procedure 
the pauent shows signs of straining, the concentrauon of ether should be reduced 
temporarily, and re-strcngihcncd as soon as automauc respirauon becomes 
re-estabbshed 

Another method of deepening the anarstbesia rapidly is to add 10 per cent 
COj to the gas-oxygen mixture As soon as the depth of the respiratory excur- 
sions has been thus increased, ether can be added without causing straining 

It is important to remember, as always when usmg CO*, to shut off this danger- 
ous drug when the desired effect has been obtained 

When the depth of anxsthesw is satisfactory, usually it is possible to dis- 
conunue ether cnurcly, or at least to maintain deep aniesihesia with minimal 
addiuons of ether from ume to time 

Closed-circtnt Machines —In these tnachmes the pnnciple of CO. absorption 
1$ used 

The essenual feature is that the pauent’s expirations pass through a canister 
containing soda-lime, which absorbs CO, {Fig 151) The expired gas, freed 
from the CO,, is re-breathed A great economy of nitrous oxide gas is thus 
effected Even greater advantages are the saving of respiratory heat loss, of 
water vapour loss, and of diffusion of anasthetic vapour in the theatre atmosphere 
Furthermore, the pauent’s respirauon being under complete control, by cutung 
out the absorber the antsihetist can allow gas to enter the circuit just when he 
wants It 
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Any continuous-flow machine may be copverted to a closed-citout machine 
by interposing the canister between the face-piece and the bag 



Fig (jl —The Waicn CO, (bwrher 


r/ie Eniairachcal Mtthod {Fig 152) teqmres specul skill tn performance, 
and should not be used unless especially indicated It is particularly valuable ' 
(i) When blood, or other matter, may be erpected to enter the respiratory tract 
(z) For all operations about the head and neck. (3) For upper abdominal 
operations {a,) For thoracic operations 



Fig fSi — AnzKhetic tfoOcy with endotneheU appuitus. 

The anaesthetic employed is generally gas and oxygen supplemented as required 
by ether or other stronger agents Any good machine is apphcable to the method, 
the face-piece being replaced by tubing connected to an endotracheal catheter 
After the pauent has been deeply anzstfaetized, an endotracheal catheter is 
passed either by direct vision through a laryngoscope or through the nose, 
after the method of MagiU, who has designed speaal catheters for the 
purpose (Ftgs 153, 154) 
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The exhjbiuon of COj immediately pnor to intubation greatly faahtaies the 
manceuvre by producing maximal abducuon of the vocal cords dunng inspira- 
tion The great advantage of this form of anasthesia is that it abohshes spasm 
and congestion of the upper air-passages It enables the an®sthciist, by ad;ust 
ment of the expiratory valve, completely to control mtrathoraac pressure, and is 
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therefore an important part of many thomac operations Spraying the nose 
and larynx with cocaine beforehand, and lubneating the endotracheal catheter 
with to per cent pcrcaine in lanolme, faalitaies the intubation, but the mucosa 
of the air-passages should not be thus dcsensitucd if there is hJcclj to be any 
blood in the 3 tr-p 3 SS 3 gcs in the post anassiheuc penod 
The processes of miubauon arc shown in Figt x 55 -t 5 ® 

Other drugs which require an apparatus for their successful and economical 
use arc c>clopropanc (CjH*) and divinyl ether or vnnesthene (C,H«0) 

Cyclopropane — ^This is a most potent anicsthcuc, stronger even than chlnrofortn, 
though less toxic It has to be given with la^e amounts of ox>Ben, and, on account 
of Its high cost, alwa>s by the closed circuit method Induaion 1$ staned wth the 
bag full of oxygen About 300 c.t of cyclopropane and 250 c.c of oxygen are added 
per minute In from one to five minutes quiet surgical anarsthesia is obtained The 
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flow of cyclopropane is then shut off completely, the oxygen rate being adjusted so that 
the bag pressure remaim constant A link cyclopropane has to be added from time 
to time to make good losses from leakage or diffusion 

The signs of anxsthesia are lU deflned, as respiration is rarely altered during induc- 
tion Cyclopropane should not be used by a novice 

Dlvinyl Ether. — Divmyl ether is another potent anmsthetic of value either 
as a short anxstheuc by itself or as an adjuvant during the administration of gas 
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and ojcygen It is so volatile that open methods may not be used, and when given 
for short aniesthetics it is administered by means of a closed-bag method, a useful 
apparatus being that devised by Goldman. 

Dwinyl ether ts a stronger anaestheuc than ethyl ether, but vs less imtating 
to the respiratory passages 

ANiESTKEnCS W’llICH RIAY BE ADMINISTERED B\ 

THE OPEN METHOD 

Chloroform — Chloroform is the best, but undoubtedly the most dangerous, 
of all mhalaoon anssthcucs , consequently it 1$ nghtly debarred except in cases 
where it is clearly mdicatcd Cidomfonn should always be adtmmstered on an 
open mask covered by a single layer of bnt Before administrauon n is a vose 
precaution to smear the paQcnt’s face with vaseline in order to protect it from the 






GENERAL ANAESTHESIA 


125 

possibility of a chtoroform bum Inducuon must always be slow, and when 
ana:sthcsia is established the old adage of “ plenty of chloroform and plenty of 
air ” is a guide to maintenance Uneven, or * see-saw,’ aniesthesia is fraught 
with danger , sudden increases m the vapour strength must be avoided 

Nowadays the mam use of chloroform \% ‘ a la retne ’ m obstetrics This 
consists in the cxhibmon of the nununum amount of efaJo/ofo/m required to 
produce analgesia as opposed to full surgical anxsthesia Chloroform should 
never be given to patients suffenng from myocardial disease, anxrma, or disturb- 
ance of liver fimction Children are particularlv susceptible to delayed chloro- 
form poisoning One great advantage of chloroform is that it is non inflammable 
and non-explosive 

C. E. Mixture, chloroform two parts by bulk, ether three pans, has the 
same aaion as, and should be administered m the same way as desenbed in 
connexion wth, chloroform, but larger quanuues of the agent are required 

ACE Mixture, alcohol one, chloroform two, ether three parts, issueaker variation 

of C E mixture, and docs not possess any advantages over the latter The ormoioV^ 
of administration are the same ^ 

Ether, — Although by far the most unpleasant method of receivmg an 
anxsthetic, open ether is the safest ansstheue wiuch a novice can employ It is 
literally true that, provided that respiratory arrest is recognized as a signal for 
withdrawal of the anasstheuc, it is almost impossible to cause the death of a 
healthy adult with open ether Indeed, the difficulty with open ether is to obtain 
a sufficient concentration to induce amcsthesia The patient’s face should be 
covered by a pad of gamgee, a gap being cut m it for the nose and mouth Ether 
18 dropped wth increasing rapidity on to a Schimmclbusch’s mask {Fig 159) 
clothed With six layers of surgical gauze 
Some arrangement of towel or lint should 
surround the edge of the mask, m order to 
prevent the otherwise inevitable waste of 
heavy ether vapour pouring uselessly down 
the edges 

Induction is slow, and the stage of 
exatement often prolonged When full sur- 
gical amesthesia is established, respiration is 
automatic and often stertorous The face, 
in contrast with the appearance under chloro- 
form, IS usually flushed 

It should always be remembered that ether is highlj inflammable and highly 
explosive , consequently it should never be odmmistcred in the presence of naked 
lights, diathermy cautery, or open fires If iVie'ianer tormiiBency is tmaroida'dle, 
the fire must be screened by a wet sheet completely touching the floor 

Shipway’s apparatus (Fig 160) is a useful and simple method of marntaming 
ether anxsthcsia m preference to connnuing the open method after surgical 
antsthesta has been established 

Ethyl Chloride,— This is a powciful and volaulc agent, chicflr used either for 
induction by the open method or as a ‘ tingle shot ’ dose in a bag for shore minor opera- 
tions It IS supplied in 50-c c lubes The technique of the single-shot method is 
as follows — . , 

Three to five c c arc squirted into a graduated glass container attached by a hollow 
rubber tube to the bag After the apphtation of the face piece, the contents of the 
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Fit tio — Shjpwty*. ippurjiu* for wirmrd vapour 





to prodoco nttismbt .pasm. and unless an absolutely cleat auuay is matnii.ned 

Story obsmicuon is apt rapidJy to occur, which unlr«< ib«b»v,L?..*Zo 

followed by circulatory failure relieved is quiddy 


MAINTENANCE OF ADEQUATE ANAESTHESIA FOR Tm- 
PARTICULAR OPERATION IN PROGRESS 
Respiration shoiJd always be the mam guide to depth of anesthesia 
signs should be subsidiary and used only when m doubt The less th< 
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reflexes are examined, the less ttnU be the dianoe of earning eoniuneuntis More- 
over, If a natcouc premedieation has been employed, eje signs tend to be unrehable 
Altcrauon m respiratory rhythm or volume during surgical amesthena sigm- 
fies that the depth of anatsthesia is getting either hghter or d^er Whateiet 
“raisthene agent is employed, if it ts pushed to the point of depression of the 
mspimtot^ cLtre, the elfeet on respiranon is ato^ the same. . e , resp.rauon is 
diminished in all its phases— rate, volume, and rhythm , , , 

Sire of the Eyes -The eyes of the pauent must be kept closed during 
aiuesthesia, and should be exaimned as infrequenUy as possible Abme all, 
^ mre must be taken to avoid hqmd or vapour eoming into conaet nith 
'heS Sing admimstrauon by open methods After open anaistheua, t™ or 
thrS Sps of castor oil should be placed m each con,uneuval sac ^s should 
three arop adnumstrauon, because ether is soluble in oil 

""'salivmlo^— All imaisthctics cause some degree of sahvation and of mucora 
Salivation ^ ^ ,,, f„ ,1,; „oist offender m this respect 

secretion in the air pas^gm, etner g y Uierefore 

he'rceSfSTn^"^^^^ unless a premedieant containing 

be prcccdea oy „,.,nv,AiKlv Children arc prone to copious salivary 

hyoscine has ^ air passages and less powerful respira- 

secreuon, ^miction is liable to occur from excessive mucus, hence the 

non, atropme in these subiects The dosage 

ra'tmptnfgtve® forty mututes before openttton shotdd be as follouv - 

^3 months 
3 months i J«t 
r-2 years 
3-5 

5-t2 years 
12 years or over 

r r'l.anr Alrw3v— U K safc to sutc that 90 per cent ot 
Maintenance f aiLthesia ansc directly or mdirectly from 

the complications and A pnme duty of the anxstheust 

partial airway Whatever ..s cause, obstruction of 

is to maintain an absolutely relief Partial obstrucuon is a more 

the airway calls for prompt an agowed to persist uncotreacd It has 

insidious danger because it i ^ dcducuon as to depth of 

two inherent dangers First, * 1 panial but slowly cumulative anoxia 

anatsthesia Secondly, ft may danger ihe life of the pauent 

which may suddenly and fgj cause, „ compbcaied by spasm of 

Obstruction of the auwwy, - g ,a»s The simplest and most 

the masseters, causing ught Simstance, is lo thrust a pair of 

effeeme way of opemng ^ „ctsor teeth This wall enable 

blunt pointed sutgind “T" „g‘^and puUing forward of the tongue, 

either the insertion of a gag or me p pi 

wathout damagmg the pauent s icot airway is due to the tongue falling 

The commonest “useofj^sOT^ anisthesia This may be pre 

back on to the posterior „r by the insertion of an amfieial air- 

yvnted by holding the lower , aw fotwatrih^^J. „ 

way, or by a „ „,,der light anxsthesia, and rnay therefore 

sausfactoty, for ft is well loleiatcd conscious patient, 

be msened early , ft causes ” 

as may be venfied by a personal mat 


Nil 
1-200 gr 
1-150 gr 
1-120 gr 
j-ioo gr 
i-«o gr 
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Careful Observation of the Condition of the Patient, as shown by the 
Volume and Rate of the Pulse, and also by the Appearance and Tempera- 
ture — It IS the duty of the anzsthetist constantly to observe these factors m 
order that he may be m a position to assess the general condition of the pauent, 
and the degree of shock which may develop dunng any operauve procedure If 
anti-shock measures become necessary, he should repiort the fact to the surgeon 
and supervise their prompt mstitunoo- 
In this respect it cannot be stressed 
too strongly that it is better unneces- 
saniy to set up many mtrasenous dnp 
saline infusions than to leave one until 
It IS too late for it to be effecuve 

Complications during Anzs- 
thesla. — Apart from obstruction of the 
airway, the commonest complication is 
overdosage, as shown by failing respira- 
tion If rcspiranon fails omng to too deep anaesthesia, the following measures 
should be msututed immediately — 

1 Withdraw the anscsthetic 

2 Lower the head 

3 Grasp the tongue with tongue forceps, draw it foiA\’ard, and keep it held 
forward by an assistant 

4 Direct a gentle stream of pure oxygen (not ojc>gen and COj) at the open 
mouth of the pauent 

5 Promote the resumpaon of respiration and also the excretion of the 
anarstheuc by performing artifiaal resptratton 

If, m spite of these measures, circulatory fadure supenenes, the measures 
for Hilling with It are given in Chapter II 

Care of the Patient during Transit, etc^ under Aiwsthesla.— It is the 
duty of the anaesthetist to supervise the transit of the ana»ihetized pauent to the 
operatmg theatre, and his transfer from the trolley to the table, pajing particular 
attenuon to such details as the removal of hot-ivater bottles from direct contact 
with the skin of the pauent, and his posture on the operating table During 
operaUons in the dorsal decubitus, the arms should be straight down by the 
paueni’s side, and firmly fastened to the table If they are placed across the chest 
they cause a slight, but undoubted, interference with free chest movement during 
respirauon When the pauent leaves the operating theatre, the anxsiheusl 
should give clear instrucuon on any faaors withm his province which may require 
subsequent attenuon other dunng transit or after the pauent has returned to 
the ward 




CHAPTER XIX 

INTRAVENOUS ANAESTHESIA 
By W I B Stringer 

In recent years uitravenaus anccschesu has widely increased m popularity This is 
largely due to the comparative 8afety> case of administration, and greater depth of 
anxsthesia produced by recently discovered drugs of the barbiturate group The most 
important members of this group are sodium evipan and sodium peniothal The 
latter produces more profound anaesthesia and the induction is smoother It is, ho\\c\er, 
much more likely to cau$e respiratory depression, and should the solution be miened 
into the tissues around the vein, severe local reaction and even ulcerauon will take place 
The indications, prcmedication, necessary equipment, etc , are the same for both these 
useful drugs Because of its smoother inducuon and deeper anxsthcsia pentothal is 
becoming increasingly popular The admiiustration of evipan is described below and 
the variations necessary in pentothal techmquc are noted subsequently 

Indications. — It should be remembered that often several hours elapse 
before a return to consaousness following evipan anasthesia With minimal 
doses— just enough to produce sleep — it can be used m the Out-patient Depart- 
ment if the patient is allowed one or ttvo hours to recover Occasionally even 
these patients will have to be admitted With fuU doses, patients should be 
admitted to hospiul for twelve hours 

Although continuous evipan can be used for prolonged operations, consider- 
able experience is required for its administration m these cases For general 
purposes it is inadvisable to employ evipan for surgical procedures lasting more 
than twenty minutes 

The following list gives some of the more important mdicauons for the use 
of evipan — • 

1 Short operauons, e g , opening abscesses, reducing dislocations, and carrying 
out mmor amputations 

2 Short Operations on the face and neck, c g , abscesses, dental cxtracuons 

3 As premedication to some other anaathetic (This is especially valuable with 
a very nervous patient ) 

4 Combined with local anarsthesia Evipan is useful m emergency abdominal 
surgery — e g , perforated gastnc ulcer — ^when local anarsthesia has been employed and 
when a continuous intravenous infusion has been commenced The drug is admimsiered 
through thcdehscry tube ofthe apparatus with the saline turned to a steady flow Evipan, 
combined wiib local annrsihesia, is particularly useful in restless elderly patients The 
absence of an inhalation anxstheuc in these cases helps to prevent post-operative pul- 
monaiy complicauons 

5 For special dinical examinations, eg, cystoscopy, bronchoscopy In these 
cases evipan is usually combined with local anxsihesia 

6 War wounds and bums Intravenous anxsthcsia — alone or combined with 
other anzsthetics — has been found to be very useful in these cases It has been shown 
that shock is considerably lessened espeaatly when the pauent is to be transferred by 
ambulance shortly after operation 

Contra-Indications — 

I Liver disease or impaired liter functitm As evipan is metabolized in the 
lit er, any advanced hepauc disease or the presence of jaundice is a definite contra- 
indication for Its use 
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2 Markedly decreased kidney function Kidney disease is not considered 
a contra indication However, when tlure is a minimal amount of kidney tissue 
function, such as in cases of impendu^ anuria, it is unwise to admimster evipan 
This IS also true in very toxic patients, who would take a long time to eliminate 
the drug 

3 Hypotension As this drug tends to lower the blood pressure snll more. 
It is contra mdicated m cases of low blood-pressure 

4 In young children Firstly, because of the difficulty of givmg an intra- 
venous injection , and secondly, because of the difficulty of main tainin g an air- 
way in small an; passages 

Premedication — While premedication is not absolutely essential, it has 
the following advantages (i) It lengthens the anssthesia by slowing up kidney 
excretion , (a) It helps to calm restless patients , (3) It reduces the madence 
of muscle twitchings which occasionally occur during mduction 

A hypodermic mjecuon of morphia, gr J, or omnopon, gr J, should be given 
one hour pre-operatively la the author’s expcncnce, cases that have gnen 
cause for worry have been those which have also received an mjection of hyoseme, 
and for this reason omnopon only is advised Other barbiturates, e g , nembutal, 
arc not advised as pre-medicauon This is especially true when drugs such as 
medinal have been given over long penods for sleeplessness, etc Respiratory 
depression may be particularly severe m these cases 

It is as important m intravenous, as in inhalation aozsthesia, that the stomach 
should be empty 

EquipmeoC— The following equipment is needed for the admimstration 
of evipan anasthesia — 

3 glass ampoules of sodium evipan 

2 glass ampoules of distilled water 

File to open ampoules 

10-cc Record synnge with eccentric nipple 

1 large intravenous needle <for mixing soluuoo) 

1 sm^ short bevelled intravenous needle about 3 5 cm long 
Sterile towels and ssrabs 
Iodine or spirit 

Rubber tubing and artery forceps, for use as a tourniquet. 

Respiratory and cardiac stimulants — 
a Coranune, dose 1-5 cc 
b Picrotoxin, dose 2-5 c c 

The preparation of the Solution — Evipan is supplied in a glass ampoule 
contaimng i g of white powder, to which distjled water from another ampoule is 
added This must be freshly prepared at the time of the operation, as detenora- 
uon commences about two hours after the solution has been prepared 'Whether 
the synnge and needles have been sterilized by boilmg or in spint, they should be 
thoroughly svashed out m distilled svatcr before use 

The solution is prepared by aspiraung the distilled water and inject in g it 
into the ampoule coniainmg the powder The powder is thoroughly dissolved 
by aspiraUng and reinjecting the soluuon A la^e intravenous needle is of great 
advantage in mixmg the solution, and will be long enough to reach the bottom 
of the ampoule and prevent the spilling of the liquid 

Technique of Administration — It is wise before deading to give evipan 
ansslhesia to ascertain whether the pauent has veins which can be used for 
mtravenous purposes The median basilic vein in the antccubital fossa is usually 
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chosen as the most convenient, but any superfiaal vein maj be used A vancosc 
vem IS unsuitable because the blood it stagnant and absorption will be slow 
It TsiU be found that skill m evipan anaesthesia depends much on expencncc in 
intravenous work Edwards’s vein seeker (see p 73) is a very great help, not 
only to the beginner, but also to all anaesthetists, in the case of small or inaccessi- 
ble veins 

Because of the resultant fall in blood pressure it is wise to have the patient in 
the recumbent position Gross movement of the pauent — e g , to the lithotomy 
posiuon — after the introduction of the needle into the vein should be aioided, 
as It may cause displacement of the needle 

The arm selected is placed on an arm rest or table, and the skin sterilized 
with spmt The tourniquet (a piece of rubber tubing and an artery forceps 
IS sausfactory and simple) is applied above the elbow by an assistant, who then 
holds the hmb m posiuon The needle is inserted well into the lumen of the 
vein, so that any slight movement will not cause its displacement Blood is 
aspirated to determine whether the needle is m posiuon The anaesthetist then 
instructs the assistant to release the tourniquet The pauent is told to count 
slowly About 2 c c are injected in the first fifteen seconds A pause for a 
few seconds is then advisable, so that the anesthetist may watch the pauent’s 
reacuon to the drug , and then the injccuon is conunued at the same rate 
Usually 3 c e is the amount required 10 induce sleep, which is heralded by cessa- 
tion of counting, dropping of the jaw, and someumes by a deep yawn or snore 
For short operations one^half as much again u injeeud > for longer operations the 
same amount This quanuty can be injected somewhat more quickly The 
jaw should be supported, and a patent amvay ensured Individual tolerance to 
this anaesthetic varies greatly We have seen good anssthesia from as little as 
t 5 c c , and almost no effect produced with as much as 20 c.c For this reason 
It 1$ most imperauve that the primary reacuon to the mjecuon should be carefully 
noted 

For longer operations it is convenient to keep the needle m the vein, and to 
admimster small amounts as required 

Reactions and Overdosage — Jacutauons of the limbs and twitching of the 
muscles may occur during the administration of evvpan They are not often 
seen, however, when a preliminary dose of omnopon has been given These 
rcaaions should be no cause for worry, for they pass off in a few seconds as 
anaesthesia deepens 

Death from evipan anxsthesia is extremely rare Overdosage should seldom 
occur if the anxsthctic is properly admimsiexed The mam complication is 
respiratory depression If this occurs, make sure that the airway is clear 
Admimster 5 per cent carbon-dioxidc nuxiurc in oxygen under slight pressure 
Gne 3 cc of coramme hypoo'crmicarty, or if necessary, mcrivcnutmy /nenr- 
\enous picrotoxm — 2 -$ cc of 03 per cent soluuon— is a useful drug in this, 
as m other cases of barbiturate poisomng (See also p 12 ) 

Post-operauve complications are fortunately rare Mental confusion is 
common during the period of recovery A hypodermic injecuon of omnopon 
will be found to have a quicung effect in these cases Hiccup may occur post- 
operamcly, especially when the drug is given too rapidly It is treated by the 
administration of COj by the direct method Too rapid administrauon may 
also give nse to severe headaches, dizziness, and double vision These can be 
avoided by carefully adhering to the presenbed technique 
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Differences in the Technique of Sodium Pentothal Administration. — 
Because of the dangers associated with the paravenous injection of peniothalj 
speaal care m administration is to be advised , i g of the powder is dissolved 
in 20 c c of sterile water mstead of lo cc as is advised with evipan This more 
dilute solution is less likely to cause local reaction when the solution is inadvett* 
ently injected outside the \em 

The dosage of the weaker 5 per (*nt solution is, of course, nvice that recom- 
mended for evipan Because of the danger of respiratory depression sodium 
pentothal is administered at one half the rate advised above for evipan Thus 
the first 4 c c IS given m thirty seconds This is followed by a pause of another 
thirty seconds before further injecoons are made 

The chief advantages of pentothal over evipan are smoother mduenon, less 
marked fall m blood-pressure, and the ranty of twitching and jactitations The 
tendency to respiratory depression is not senous when the drug is admmistered 
slowly in a fully equipped ooeraang theatre 
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CHAPTER XX 

ASSISTING AT OPERATIONS 
By Norman M Matheson 


As in so many other technical matters in which dexterity comes from repetition, 
practice solves most of the early diflSculocs Let familiarity with the tools «>nic 
first Master every apphance on the operating table and handle over and over 
again all commonly used instruments , a haemostat earned in the coat pocket can 
m a day or two, be opened and closed with the left hand as expeditiously as with 
the right Some instruments, e g , ussue forceps, arc almost habitually used in 
pairs, so when one is asked for the second should be ready Gentleness in all 
actions IS of the utmost importance, and should be cultivated from the very 
commencement of one’s first surgical appointment — likewise tidiness, for there 
IS a proper place for most instruments A lew minutes’ pre-operauve rehearsal 
is never superfluous, and a worthy assistant needs no prompting as to the virtues 
of punctuality Antiapaiion of an mdividual surgeon’s wants, so highly desir- 
able for the quiet progress of an operation, can as a rule be soon attained by 
observation of the personal convenuons judiaously restrain all undue haste 
and restrict any unwarranted movement When possible, an assistant with a 
cold— especially in the coryzal stage-^should seek a deputy for theatre work. 

Preliminary Preparation —Make a pracuce of weormg a cap and mask 
on every occasion one enters the theatre, and always change to the boots pro- 
vided in the ante room 

From the radiographs, select the peitment ones and pbee the most suitable 
in the viewing box If the suaion apparatus is to be used, see that it is in readiness 
anc( in working order Test all electncally illuminated instruments In all 
intestinal obstruction with vomiting, aspirate the gasme contents immedi- 
ately prior to the induction of anzsihesia 

The Mask — ^This should consist of several byers of gauze and must be made 
to cover the nose as well as the mouth A sheet of cellophane (which can be 
easily obtained and readily sterilized by boiling) 
included bemcen the b)ers of the gauze (Fiy 
163) provides a satisfactory means of preventing 
expired air from reaching the wound It ts 
particubrly useful on those occasions when the 
face IS to be m close proximity to the part 



When working in hot weather perspirauon from 
the brow may be distressing even in those 
usually unaffected by this troublesome incon 
V cmcncc Two or three bj ers of gauze wrapped 


Ft iSj— 'U«k w prc»cnc e*pife<l 
ux from conummaiin,! the wound. 
Celtophjne (S) It introduced bcTu-een 
leyen cf (reuze (A C) 


transversely around the head before donning cap and mask miugate the 


possibility of soiling the wound from drops of perspirauon 

Preparation of the Hands — ^The hands and forearms arc to be thoroughly 
scrubbed with ether soap in freely flowing hot water , the sienlc brush should 


be firm, but not too hard. 
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In this important preliminary a definite ntual is followed, commencing at 
the fingers and fimshing at least at the Icwl of the elbows No region is dis- 
regarded, but the finger tips, the spaces between the fingers, and the ulnar borders 
of the forearms and hands receive special consideration Systenutic scrubbing 
IS of as much consequence as the time expended, for haph^rd washing must 
always be ineffective — even when continued longer than the generally allotted 
time of five minutes 

Following this imtial cleansing, the hands and arms are soaked for two minutes 
in a solution of biniodide of mercury m spine (r-ro ooo), and then dned inth a 
sterile towel 

Preeauttons — 

1 When drying, the hands must be raised by flexion of the elbows to prevent 
tnoistuie from running to the cleansed forearms and hands from proximal parts 
of doubtful stenhry 

2 Take care to see that the maduntosh worn while scrubbmg is changed 
if splashed with water , otherwise the gown, which is to be donned soon after- 
wards, becomes saturated from the underlying mackintosh thereby impcnlJmg 
the stcnlity of the operative field 


•s. 
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Gloves — ^These should be carefully selected, and proved to be free from 
punctures , a tight glove soon becomes uncomfortable, and a loosely fitting one 
impedes fine work Before attempting to put on gloves, see that the hands are 
well dried and evenly powdered If each pair of gloves is sterilized in a separate 
bag, this can conveniently be employed to draw the glove on the hand If 
not placed m separate bags, have the cuffs turned down before stenlizauon To 
avoid all contaa between the skin and the outside of the gloves, partially draw 
the first glove on the hand by grasping its inner surface at the nm of the turned- 
down area (Fig 164) and touching that surface alone Then similarly draw on 
the second glove Make the final important adjustment of the cuffs in the manner 
shown in Fig 165, thereby ensunng that the outer surface of the glove remains 
perfectly sterile Cotton gloves, worn over the rubber ones, give useful protec- 
tion and a firmer grip when dealing with rough irreguhr fragments of bone 
When once gloved, at all umes hold the arms so that the hands are above 
the level of the waist, for dependent hands are most bkcly to make contact with 
unstenlc objects (Fig 166) 

Gowns. — Shortness of the sleeves is a not uncommon fault, and although 
all IS well when the operation commences, sooner or later an area of the forearm 
becomes exposed, often unbeknown to the wearer Stockinette sleeves are 
useful to maintain the sterile junction between gown and glove Remove the 
gown from us container with care , it 1$ very easy for a small portion of the 
contents to be dragged out and become contaminated on the drum wall or remain 
protruding after the lid is closed When donmng a gown, insist that the back 
18 always as completely covered as the front The unseen, unprotected, part 
will almost certainly come m contaa with a stenie table when the assistant turns 
to rinse his hands, as he must during the course of an operation of any duration 
Position of the Patient — 'This important prelude well repays careful 
consideration, but as the position of the pauent vanes so much accorihng to the 
requirements of the specified operauon, no attempt is made to give comprehensive 
mstrucuons 

Sandbags should always be in readiness, and a preliminary trial of the adjust- 
able bridge of the operating table is umc well spent It is advisable to arrange 
the shoulder suppons bt/ore all operations at which the Trendelenburg position 
IS at all likely and in most cases where high spinal anxsthesia is employed , their 
use may be hastily required 

Whereas the postural nerve palsies are well known and usually suflioenily guarded 
against, 11 must be emphasized that the possibility of pressure ^ngrene of the limbs 
demands the same meticulous attention Under no arcumstonce is the whole band to 
bear the w eight of a recumbent pauent If the arms are to be by the side, see that the 
fingers arc fully extended and never fiesed The thumbs — and no more than the thumbs 
— should he beneath the buttocks Whenever a lateral altitude is adopted, ascertain 
that the peripheral pulse of the dependent limb is not unpaired 

Finally, when the correa position Is assumed have the overhead light so 
adjusted as to illuminate the opcrativx area really well 

Preparation of the Part — Apply all louons with swabs held on long forceps, 
and prepare an area well wide of the site of the proposed incision Stand well 
away from the pauent and pay speaal attention to regions such as skm creases, 
which are known to harbour uifccuon Commenang peripherally, proceed 
towards the umbilicus, which should be the last area to be painted (Fig 167) 
Avoid excess of louon On no account should this be allow^ to flow over the 
skin and saturate dependent parts of the patient It should be remembered 



136 


SURGICAL HANDICRAFT 


that commonly used anusepucs, such as tnurture of iodine, are very imtaung if 
copiously applied to certain tissues, eg, the skin of the scrotum All parts not 
immediately concerned with the operation are cosered with stenie mackintoshes 
and thereafter draped with stenie towels, wluch are retained in position by skin 



Ft 167— Pr«ptr«(ien «( the (bdoouna) wtU With * nuje twib >e«krd in tincture et 
iodine end held witn lone loteept t vide tree ho been preyed, the umbdicut being the Un pen 
to receiTe etienuon. 


dips These dips, when correctly placed, he evenly on the pan Applied 
metsdy, the upturned end soon becomes entangled in a suture or ligature 

Position of Assistant —Posture plays a dehnite role when assisting at tong 
operations Stand well above the wound— <m a stool if necessary— with the 
arms banging loosely from the shoulders To work with the arm eten slightly 
elevated becomes fauguing as ume goes os— a fact well contrasted with the 
comfort with whidi one can assist at a bysiereaomy when the paoent is in the 
full Trendelenburg posmoo. 

The Midhne oj the Womd — Remember that the imdluie of a wound is essen- 
tially the surgeon’s province , therefore one must endeavour to keep that region 
dear by retracting laterally, by holdmg sutures laterally, and by arranging b»no- 
stats so that they he naturally away from the nudline Keep the hands from the 
wound when not m use in that sphere and do not obstruct the surgeon’s view 
by leaning loo far forwards 

Ligatures and Sutures — Catgut, as commonly used, is supphed m sealed 
glass containers , the glass is strong, 
but to faalitate opening the manufac- 
turers place a score mark on the tube 
On eiflier side of this the thumbs are 
placed and the tube is bent towards 
one Haphazard struggling to break 
the ampoule, generally time-consuming 
and often unsuccessful, is not without 
danger, for the fingers can be severely 
mimed by the sharp edges of the result- 
ing fragments A safe and saosfacmty 
method is to WTap the container in gauze 
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to collect broken pieces of gbss, and to get an assistant to crush it m the jav?s of 
a pair of CheatJe’s forceps or with the specially designed ligature tube breaker 
of Denis Bro%vne (Fig 168) 


It IS desirable to develop the habit 
sassors , until prohciency is attained. 



of cutting all Lgatures with blunt nosed 
support the bbdes on the forefinger of 
the left hand (Pig 169) Occasionally 
a ligature, cut too long, needs further 
mmtning Always remove the detached 
fragments with forceps, otherwise there 
is nothing to be gained by cutting them 
off 



Fg ITO—S wpl* knot Tor itucbingtuwr* 


For the beginner skin scratches at right angles to the wound are well worth 
while as a guide to the accurate inseruon of sutches Sutunng may be pro- 
voking at first, the short end of the catgut sbpping from the eye of the needle 
after every few stitches , until experience is acquired attach the suture to the 
needle by means of a simple loop as shown m Ftg 170 

Owing to the natural tendency for silkworm gut to curl, apply forceps to all 
such sutures, and see that the forceps are attached really near the ends of the 
strands (Fig 171) If applied towards the wound, the constriction remaining 
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after the forceps are removed is a weakened area very prone to break when the 
knot IS tied Arrange all through and through sutures m parallel rows, so that 
there is no confusion when the strands are ligated 

Knots — Seldom is it the assistant’s task to employ elaborate knots The 
reliable reef {Fig 172) and the equally simple surgeon’s knot {Ftg 173) are all 



Fir 171 — Rttf knoL Fg *73 —Surgeon I knot 

that are usually demanded of him , such knots should be accurately placed and 
securely ued with both hands There must be no jerkmg ’A steady even pull 
unUl the loop is taut is all that is ever necessary, and particularly is this so in 
applymg the first turn of a knot When tymg, do not incline over the wound, 
thereby obstructing the operator’s view , and, having ued, withdraw the hand 
which holds the ligature somewhat to one side so as to allow a clear field for the 
surgeon to cut With the present interest in the traumauc surgery of the limbs 
A the clove hitch has once more come into promin- 

y\ ence The great advantage of this simple knot is 

— y / that It becomes firmer the mere it is pulled upon 

/ ( I j ) ( yet It can be released in a moment Moreover, it 

- [Ty — — ' has no tendency to slip Fig 174 shows the 

'y/Uy cssenoal features of the knot 

l/\\ Haemostasis — *The correct and effecuve apph- 

_ ^ , cauon of artery forceps consututes one of the mam 

the daTc>h]tch knot. duties Of an assistant He must be familiar with 

both the straight and the curved vanety of hamo- 
stat, and be able to take either ftom its aliened place without the sbghtest 
hesitation 

Apply the point of the harmostat gently to the bleeding vessel and mclude only 
the minim um of tissue withm its grasp Elevate the handle when the ligature 
IS bemg placed, and depress it really well when the knot is to be ued Release 
slowly and evenly — usually after the first hitch of the knot is secure — and then 
return the hsmostat to its proper place Otherwise, forceps soon collect around 
the wound and hamper an orderly technique When two hxmostats are appbed 
to the one bleeding area, place the pomts together and keep them together when 
the handles are depressed for the tying of the knot 

Threading Needles — To thread a needle quickly and neatly is an acquisiuon 
which well repays the house surgeon’s attenUon Frayed ends and a discrepancy 
between the size of the eye and the width of the suture are obvious sources of 
trouble Choose a needle with an eye too large rather than too small and remove 
frayed ends with an oblique deliberate cut with sharp sassors Secure the shaft 
of the needle finnly between fingers and thumb of the right hand Holding the 
strand in the left hand and well away from «s extremity, pass the eye of the 
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needle around the end of the steadied strand {Fig 175) Approximation of the 
finger tips, as shown m the illustration, aids steadiness of movements 



r g ITS— Thremluig needle on luiure 


Swabbing of Wound — Small swabs arc better not used, and sodden 
ones are to be discarded early To be efiiaeni the mopping must be directed 
to the site of the severed vessel The pressure should be firm, but only moment- 
arily applied Although there should be no rubbing of the ««ound, an occasional 
light stroke along the skin margin 1$ pemutted to deal wnh superficial oozmg 
In small or deep wounds, make a pncuce of using swabs held with dressing 
forceps 

Retracting —Retractors are to be held with a firm but gentle pull, uptvards 
as well as outwards, and from the beginning they should be grasped so that there 
u no overlapping of the arms Changing of the gnp at a critical moment should 
not be necessary Remember that there 1$ an insidious tendency to relax the 
hold as the operation proceeds, and that too much depression of the handle 15 
apt to cause an abrupt unanticipated jolting of the bbde from the wound Dis- 
tinct care is to be excrased when rctraamg in the neighbourhood of vessels, for 
the thin walls of veins can be damaged with surprising ease 

Dressings —Supervise the applicaoon of dressings, paying particubr atten- 
tion to those of the neck, axilb, and ingumo-scrotal region When possible 
discard gloves before handling cotton wool and adhesive pbster If a tourniquet 
has been used, sec that it has been released when not required , in every case 
m which haimorrhage is likely to recur from wounds of the limbs, arrange for the 
tourniquet to be conveyed with the patient dunng his transit to the ward 

Pricked Finger — Should an assistant have the misfortune to pnek or other- 
wise abrade his skin, howxvcr slightly, during the course of an operation, the 
surgeon is to be notified at once Reheved afhis duties, the assistant immediately 
removes the gloves, and prompt strong sucking of the finger is probably the most 
effecti'e iniual treatment Should the acadent occur in an infected wound, a 
prophylactic course of chcrooibcrapy is a wise precaution The first does should 
be three tablets of sulphanibmide ^ssolved in cimc aad to promote absorpuon 
Commencing two hours bter and ooncinuing at four hourlj intervals one un 
crushed tablet should be taken for four days 





CHAPTER XXI 

REPAIR OF OPERATIVE INCISIONS 
By N M Mathesov 

In the closure of operative wounds divided structures must be accurately 
readjusted, layer by layer, and with the obliteration of dead spaces and the avoid- 
ance of all trauma Close, but not tight, coaptation of skin margms is essentia] 
if a neat scar is to be secured 

One of the greatest causes of failure 
of a clean wound to heal by first inten- 
tion IS imperfect Imnostasis All 
bleeding pomts must be ligated Should 
there be oozing from the cut surface, the 
wound must be dramed 

As a rule, buned (catgut) and super- 
ficial (silkworm gut or thread) sutures 
ate used, and in many instances deeply 
pbced non absorbable tension stitches 
are employed to relieve the stress which 
tends to separate wound margass In- 
terrupted rather than tonttmious stitches 
are mserted wheneser much strain is 
likely to be imposed upon the suture 
line Simple methods of suturing are 
|u$t as eifecuve as the more elaborate 
tcfinemcnis 

Needles — There are many different 
kinds of needle, and most surgeons have their speaaJ preference Straight 
cutting needles arc employed for the skin and large curved cutting needles for 
the insertion of deep sutures and for sewing fascia 


i 

F e in — Oosure of wound. Drop nUnraRD-gut »uture» lupponed by robber 
tubing ibreaded ptnltel to the inns on. Mi U dipt for ikia tpproxunaooa. 

Deep Tension Sutures {Fig 17Q — Silknorm gut is employed There is 
always a certam amount of tension on these sDtehes , unless precautions are 
taken they tend to cut through the more superficial structures To shield 




Fit 176— The inierropted deep tucute « 
end i tmpropetly placed leivuig • cavity when 
Ded e lad <f correctly placed doe ng wound 
wuhout caeicy (A/ er Herutrr and Ornky ) 
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the skm many contnvanccs have been devised, perhaps the most common being 
to pass short lengths of rubber tubing along the protruding portions of the sutures 
{Fig 177) When much tension exists Emesay suture buttons arc parucularly 
satisfactory, espeaally if small squares of vaseline hnt are pbced beneath them 
to prevent them causing pressure necrosis of the sbn {Fig 178} 

In the centre of these buttons is a special nipple which can be firmly squeezed 
around the sutch and so take the stress Abunon is attached 10 one end of the suture 



before it is passed Having inserted 
the stitch, the loose end is pulled 
taut, and a second button is slipped 
On and fixed in position by crustung 
the projecuon svith the speaal forceps 



Fit I?!/— ’Relief of letuion on deep lutum by mans of Ui« Emmy suture buRon. 


interrupted Sutures —Each reef knot is so applied that the twjst lies at 
one side and not over the line of the wound {Fig 179) The skin surfaces should 
be approximated exactly, without too much tension It is better that the edges 



Ft 179— Tbe intetTupted »kln luture 


Fix iSe— Interrupted iuiure for «cctu 
■ic approxinuuon of tiin unreins Note 
the pinnu of entrance and er t rtehi at Uie 
marfm of the inciuon. (<V rrT I Ai/nrr ) 


should be a httle everted No smet rule can be laid down as to the depth 
at which superfiaal sutures should be passed, but it is often advisable to 
phee them deep enough to arrest oozmg from the wound edges Silkworm 
gut, and occasionallj horsehair, arc the materials chiefly employed 

To secure accurate apposition and yet avoid scamng by transverse stitches a 
minor modification of the interrupted suture js particularly useful in the repair of 
incisions on the face or neck. The needle enters at one skm margin, lakes a full 
bite of the deeper tissues, and emerges close lotheoppositeskinnurgmfFi^ 180) 
Metal Curs — Another way of bringing the edges of the wound together is by 
mvuii of MicheFs cUpi (Hg l8i) Michels clips are held over the wound and at right 
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angles to it by means of a speaal pair at forceps and are then pressed down on to its 
edges, while at the same tune the blades of the forceps are forced together, causmg the 
pliable bridge to bend m the middle The clips thus bnng the edges of the wound into 



apposition with slight eversion They should not be applied too nghtly, for excessive 
pressure at the pomt of inscmon favours sbn necrosis , it is a good practice to lease 
a small interval between the wound margin and the bend of the chp to facilitate removal 
They are removed, usually on the fourth or fifth day, snih special forceps 



Kifa dipt arc the same in pnnaplc, but are provided with flanges to fsoiicate remos’al. 
Van J itTTtfimi {Fig tSi) are valuable for suturing small vrouads, tspeaaUy 
about the face Their fine pomts leave hnle scamng 

Continuous Suture — The 
simple continuous suture (Fig 183) 
produces more perfect hemostasis 
from the edges than does the mter- 
rupied, but has the disadvantage 
Aat, should infecnon supers cne, it 
IS impossible 10 liberate pent up 
infection without saenfiang the 
whole length 

The Subcuticular Suture (Fig 
184) — ^This type of continuous su- 
ture IS employed when a linear scar 
is desirable Having closed the 



Fig 183 — The • mple contmuoui 
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deeper parts of the wound, a long strand of fine catgut is threaded on a narrow 
needle and the end tied in a rather large knot From the skin at one extremity 
of the incision the needle passes into the subcuticular tissue and the suture pro- 
ceeds parallel to and immediately beneath the surface, first on one side and then 



on the other, until the opposite angle of the wound is reached Here the needle 
again passes through the skin and the suture is convemently concluded with 
the aid of an Emesay button 

DRAINAGE OF WOUNDS 

While there are many advantages in being able to dispense with a dramage 
tube, provision must be made for the escape of exudates except In the case of 
wounds which are smalt, or adjudged to be perfectly healthy, and when harnior- 
rhage is known to be controlled perfectly 
I. Superficial Wounds — 

7 ?Hfci»cr Tufue (Fig 185, a)— This is used to dram superficial struaures It 
can be obtained from an old surgical glove and fashioned to meet the demands 
of the particular case The selected length, insinuated into the subcutaneous 
space by means of a pair of sinus forceps, drams to the exterior at a convement 
place in the wound, usually at one angle 

Corrugated Rubber {Fig 185, b, «)— When thick discharge is antiopated, 
corrugated rubber is preferred, serrated if necessary to prevent its slipping from 
the wound If, as Professor Learmonth suggests, one row of serrations is cut 
to point one way and the other row to pomt m the opposite direcuon, the corru- 
gated strip can be prevented from moving cither in or out of the woimd 

Whenever small rubber drams are mserted before a wound is closed, care 
must be taken that they are not penetrated by a deep suture 

2 Deep Wounds —As the whole object of a dram 1$ to prevent fluid 
remaimng ivuhin a wound, no exception can be made to the rule that all surgical 
cavities are to be drainedjrom the bottom The pbee of exit for the dram should 
be the most dependent part of the wound If necessary, a stab inasion is made 
to achieve this object 

Rubber Tubing {Fig 185 e, d,f) — Rubber tubing conforms to the shape of 
the wound and Is sufficiently firm not to kink The end should be bevelled to 
facilitate introduction, and the walls fenestrated or split lengthwise The perfora- 
tions of all abdominal drains must be small to prevent mtcsime or omentum 
prolapsing through the opemngs 

Size of the tube Since all drains act as foreign bodies, the tube should be as 
small as will freely carry off the discharges There must, however, be no curtail- 
ment m length, for it should be able to reach to the depths of the cavity 
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IniToduction of tubes A tube may be directiy pla«d m the required posmen 
before the wound is dosed or inserted after Ae suturing is complete Thin 
forceps guide the tube to its correct position Angulation is to be meticulously 
avoided, and whenever possible a dram should not be allowed to rest in direct 
contact with large sessels 

Fixation In order that a tube may not slip m and out, it should be retained 
in position by means of an anchormg suture which attaches it to the skm In 


I 

^ * c «f * / 

Fit sts^^oramonlr uMd nibbtr dmns. « Glm dmn, t Corrupted dnuiM < 
Feonuit^ rubber tube tf Sdf rminuiadjr»in e Comntcd rubber with eemuont to prevent 
dnin (rem (tipping out of wound / Oprene dnm with puzc wiek. 

passmg this sntch, care must be taken to insert it, not through the middle of the 
tube, but somewhat to one side , otherwise when the knot is tied the lumen will 
be largely obbtenited After this stitch has been cut m the process of shortening 
of the di^, a safety pin is inserted through the tube 

Removal of tubes For the same reason that the tube should be as small as 
will be efhaent, it should be removed as soon as it is safe to do so , and if it is 
inadvisable to remove it aiiogethcr, it should be rotated and shortened each time 
the wound is dressed While it is impossible to la> down stnet rules, all tubes 
m the vicinity of vessels or intestme must be shortened early Drams conducting 
serous exudates may often be remoted on the day after their msertion Most 
abdominal drams should be remoted in twenty four or forty-eight hours SlncUy 
localiaed abscesses require much longer drainage, sometimes for set era! days, 
smaller and smaller tubes being inserted until no longer needed In empj'cmata, 
particularly, much discreuon is to be exercised before removing the tube , seldom 
should it be finally discarded before the tenth day, and then only if the discharge 
has become small in amount and the cavity largely obhrerated 

Other references to the drainage of wounds will be found m vanous pans 
of the book 

REA10^AL OF SUTURES 

First dislodge blood-clot from piojectmg parts of the suture by swabbmg with 
hydrogen peroxide Sene the knot with Spencer Wells forceps (Fj^ 186), raise 
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the Stitch from the sJjn, and then snip the suture uith the sktn on one side 
and withdraw from the other 



Fig 186 —Removal of lururci Tl'e knot w raised with spencer Wetli 
forcepi and the sbirb on flush with the ikin. 


SECONDARY SUTURE 

Secondary suture js employed when a wound, at one time infected, has been 
cleaned by antisepuc dressings or by the natural process of repair As soon as 
the bacteriological swab sho« s that most of the infecting organisms have been 
eliminated, and when the graaulauons appear healthy, secondary suture may be 
employed with safety It is advisable to freshen the skin margins and undercut 
the edges, but the main bulk of the graonlaiions may be left alone 
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CHAPTER XXII 

FACTORS IN WOUND HEALING 
By Haaiiltom Bailey 

No member of a surgical team has better opportunities of observmg the healing 
of wounds — operative and otherwise — than the house surgeon I feel, therefore, 
that his attention should be directed to some of the newer thought connected 
with the subject, for it is he who can check results, add to our knowledge and, 
indeed, slandardnte any benefits which accrue from this research 

(Edema of the Wound inhibits healmg If this is realized, the following 
measures to prevent the occurrence of ccdema wiU occupy the house surgeon’s 
anenuon — • 

a General — Dilution of the large molecular content of the blood sets up 
intetcellulai cedtma The danger of over-administration of intravenous saline 
has already been emphasized, (edema of the wound 1$ a comparatively minor 
danger If there is reason to suspect that diicre 1$ protein aaarinia from long- 
contuiued low nitrogen intake, a plasma or blood transfusion will tend to remedy 
the deficiency 

b Local —When possible, m order to nuiumize csdema in the neighbourhood 
of a healing wound, the aid of gravity should be invoked If sutures, particu- 
larly deep sutures, are causing local tsdema, it is often advisable to remove all 
or certain of them and to substitute ‘ corsenage ’ to support the wound (lee p 26) 

Vitamin C Deficiency — Defiaency or absence of vitamin C has been shown 
to exist where a sutured wound has broken down after tbe stitches had been 
tcnvoved at the usual time It w common knowledge that in the aged and under- 
nourished wounds heal more slowly and less firmly Forty-four per cent of 
cases taken at random in surgical wards were found to be defiaent in vitamin 
C, and all pauents above 70 years of age showed a relative deficiency (A H 
Whipple) It is clear that a sub scurvy state delays healing and predisposes 
to disruption of abdominal wounds Burst abdomen is twice as common in 
men as in women, and Sokolov found it to be commoner in ihefirst half of the year 
than m the second, and he attributes this to a lowering of the vitamin C (xmtent 
R T Payne beheves that many deaths followmg such operations as partial 
gastrectomy are due to failure of the suture ime to unite, and this failure is rcbied 
to ansnua and deficiency of vitamin C It would therefore appear that the bouse 
surgeon should be vigilant in seeing thai every patient whose tissues are endeav- 
ounng to repair a wound should be receiving an adequate intake of vitamin C, 
e g , fruit and green vegetables If, for some reason, it is impossible to supply 
the vitamin m this form, or the patient looks as though he u m need of an extra 
ration, it should be supplied in the form of ascorbic acid The full dosage is 
1000 mg of ascorbic aad per day for three days, and afterwards to m;„nra.r, 
saturation, too mg per day for about three weeks, while the wound is 
healing 

Vitamin K (see p 189) should be given where there is bleeding from granuia 
tion tissue 
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Protein t Carbohydrate Diets — ^After an operation the usual practice 
ts to keep the patient on a light diet, mainly carbohj'drate, at any rate for some 
days The same is true in cases of suppurauon It has been shown that during 
the first few daj-s after the infliction of any wound (operative or otherwise), the 
loss of body-mtrogen is rclauvcly high , if the wound suppurates this loss con- 
tinues While the nitrogen loss is high, processes of healing are at a Io%\ ebb 
It lias been shown experimentally that a lugh protein diet hastens the repair of 
wounds, indeed, if tuirogcn is supplied, the “lag” period is diminished and 
wound repair commences much earher It is, therefore, desirable that there 
should be a high protein intake from the commencement Milk, grated cheese, 
egg albumen, and pounded fish arc all suitable articles of food from ihc earliest 
da>s Experiments in the intravenous introduction of total amino-aads of casein 
(usually together with routine glucosef earned out m the USA arc very hopeful , 
but the preparation is not yet available in this country 

Accelerators of Wound Heating — An endeavour to find a substance which 
will accelerate heabng of wounds has occupied the attention of inquiring minds 
for many years Carrel showed that processes of repair were set in motion by 
a protein denved from dead leucocytes, and that the same protein was present 
jn embryomc tissue extract This protem was marketed under the name of 
Epicutan in the form of a powder It came from Denmark, and is not now 
a> ailable 

Allantoin is another substance which has been the subject of investigations 
with the same objea m view Existent m allantoic fluid, in the comfrey root, 
and in the excretions of certain maggots, alhntom appears to facibtate the removal 
of necrotic material, to exhibit cell-proliferating properties, and to promote 
healthy granulations In suitable cases my assistants and I are using this substance 
m two forms (c) 4 per cent allantoin with 96 per cent sulphamlamide , and (6) 
Pure allantoin The latter is used only on clean wounds Both are in powder 
form, supplied by Genatosan Ltd 
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CHAPTER XXIII 

POST-OPERATIVE HYPNOTICS AND SEDATIVES 
By Hbcky Cohen 

Despite out incomplete knowledge of the physiology of sleep, of this we are 
certain that accompanymg sleep there is a depressed activity of the cerebral 
cortex, and that any factor, physical or mental — ^be it pain, cough, nausea, vomit- 
mg, anxiety, despair, or the like — ^which tends to perpetuate cortical activity, 
hinders sleep It follows then that sleep will elude us unless we secure tran- 
quillity of the nervous system, either (i) by removing or subdumg disturbing 
influences, or (2) by depressing the higher beam centres and so rendering them 
less sensmvc to these disturbances Some drugs used m the treatment of in- 
somnia exert both acnons , with others, one or other action is dominant 

Before considering the use of sedauve drugs in detail, n must be stressed 
that minor and apparently trivial discomfons— an uncomfortable pillow, a 
tight bandage, a cold draught, noise, or even unaccustomed silence— wiU 
prevent sleep, and correcuoa of these is an essential pan of the treatment of 
insomnia 

The more potent hypnoucs are not free from danger (l) They may result 
in habit formation (addicaon) , (2) They may exert tone effects on vital organs, 
e g , the kidneys or liver , or (3) Their depressive effects may extend to the lower 
nerve-centres, and by interfering with such vital fiinctions as respitauon, endanger 
life The first two dangers are of less importance after operauon, for here seda- 
nves are used for a limited time only U^re, however, the pauent gives a Jong 
history of msonuua preceding operauon, the mote potent drugs must be presenbed 
with great care, lest the comfort induced by them is sought after the post-operauve 
discomforts have passed Sedaove drugs vary not only m their pam relieving 
(analgesic) and sleep mducing (hypnotic) propenies, but also in the duraticn, 
intensity, and rapidity of their action No one drug can be ideal for all eventu- 
aliues The problem presented by each pauent differs Long expenence has 
shown that the pracunoner who is familiar with the effects of and indicauons for 
a few weU tested drugs will achieve greater success by their rauonal use than fais 
colleague who is inveigled into trying every new hypnouc about which he receives 
glowing and allunog advemsements In the appended table is given a list of 
the most commonly used hypnotics, with special reference to the rate, dura- 
tion, and intensity of their acuoc, and their relative analgesic and hypnouc 
properties 

A knowledge of the acnon of the drugs in the Table should enable the pracu- 
uoncr to choose the most suitable hypnotic for any pauent under his care Pro- 
prietary preparauons of the opium alkaloids (c g , omnopon, pantopon) and of 
the barbiturate senes of hypnoucs are occasionally found to be better tolerated 
by the paUent, and to have fewer undesirable side-effects, than the official B P 
preparauons, which, however, should be one’s first choice Mild analgesics (e g , 
aspino) can be used with the milder sedauves if there is but slight discomfort 
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or pajft The doses gi%en m the Table are for adults The dose of these prc 
parations for the child is best estimated by the formula — 

Dose for child — Dose for adult X 

20 

e g , a child of lo years is given half doses Owing to the peculiar scnsmvity 
of the child s nersous sjstem to opium and its derivatives, these should be used 
m even smaller doses th^ are arrived at by this formula , in infants under 2 years 
of age opiates are best avoided 

The nature of the operauon which the paoent has undergone and his general 
condiuon will sometimes deade the best channel of drug administiauon Where 
oral mcdicauon is inadvisable or impossible, e g , immediately after gastric 
operations or m severe post-operauve vomiting, hypodeimic injections can be 
used By this route the soluble barbiturates and opium denvatives can be given, 
the dose bemg approximately half that by mouth Paraldeh)de is a useful 
hypnotic a dmini stered rectally m doses of 2 to 4 drachms diluted with ten times 
its volume of normal saline 

It cannot be too strongly emphasized in conclusion that though drugs play 
an important part in the treatment of posi-operauve restlessness and insomnia, 
all distressing symptoms, e g , paio, cough, distension, etc, demand treatment 
m order that the desirable aim of usmg the smallest effective dose of h>Tnouc 
drugs be achieved 
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CHAPTER XXIV 

POST-OPERATIVE PULMONARY COMPLICATIONS 
By F Dudley Hart 

Post-operative pulmonary compbcauons are by no means rare, and are an 
e\’er-prescnt possibility and source of anxiety to the surgeon m charge Much 
can be done, however, both in prevention and cure, and a thorough cxaminauon 
and carefully taken history will enable those pre-operative measures to be started 
which lessen to a marked degree the chance of pulmonary complications after 
operation The patient will often fall into one of the groups mentioned below , 
if so, appropriate prophylacuc treatment is immediately commenced In 
arranging for the date of operauon too much attention is often paid to the patient’s 
surgical condition, to the exclusion of all other systems 

Physical Examination. — 'A ihofough physical examination is first made, paying 
particular attention to respiratory and cardiovascular systems, and the patient questioned 
as to previous illnesses The worst subject for operauon is the elderly male with chrome 
bronmitis and or sluggish circulation, possibly with a degree of ardjjc decompensaucMi 
He IS questioned as to his exerase tolerance, for it shomd be remembered tut a man 
with an apparently normal heart who cannot walk up ten suirs without pausing for his 
breath is a worse subject for operation than a man with marked cardiac murmurs but 
an excellent exerase tolerance 

Tew town dwellen are free from bronchms after the age of fifty, and males are worse 
than females m this respect In the London male w-orkutg popubtion chronic bronchius 
in unduly prevalent, and whenever possible operauon should be delayed m such subjects 
until the summer months A chrome catanhal condiuon of the nose and throat com 
manly coexists 

On examinauon the shape of the chest is importanL The barrel-chested bronchiuc 
with hyper resonant percussion note, chest held in inspiration, and di/Tuse riles on 
auscultauon, has a much reduced vital capaaty, and an aMocrunal operauon wiU further 
diminish n — particularly an upper abdominal one In the young it cannot be too 
stron^y emphasized that persistent post-tussive crcpiiauons in the upper tones nearly 
always mean pulmonary tuberculosis, and a radiograph should be taken to verify this 
and to ascertain the extent of the disease Coarse basal crepitauons, more mark^ on, 
or confined to, one base, usually mean bronchiectasis Finer moist sounds at both 
bases arc found often in elderly subjects with a degree of pulmonary congesnon The 
fingers should be examined for clubbmg, and the posiuon of heart and trachea noted, 
for bronciucctasis fs commonly present in a coUajj^ lower lobe, with displacement of 
heart and mediastmum to the affected side Qubbmg is not always present m this 
condition , the earliest sign of it is a filling out of the nad base, with diminution of the 
normal obtuse angle on the dorsum of the tcnninaf phalanx Cyanosis and dyspnica 
should be looked for A mild degree of cyanosis is best seen in lips and nail-beds, 
and a lilac colour of the latter should suggest pulmonary disease. Mild dyspncea may 
be brought out by the exeruons of exammauon Pallor of the ears, nail beds, and 
palms of the hands indicate a degree of anxmu 

Prophylactic Measures. — In emergency surgery there is no ume to carry 
out prophylactic measures, but a few simple fans should be borne in mmd — 
t Atropine dries up the bronchial secretion and tends to make the sputum 
of a bronchiuc subjea more tenaaous and less likely to be coughed up Neverthe- 
less, given prc-operauvely for inhalauon (ether) anxsthesia its practical advantages 
outweigh us theoretical isadvantages It should not be given after operation 
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2 Postural drainage, if it can be earned out, will empty the bronchi of a 
bronchiectatic subject and make him a bener subject for anssihesia of any sort 

3 Morphine should be given as little as possible pre-operatively as it tends 
to depress the cough reflex 

In non-emergency cases m hospital for some days before operation, much 
can be done to improve the patient’s condiuon. The group vnth chronic bron- 
chius and emphysema is given intensive breathmg exercises to improve the 
vital capaaty and to aerate all parts of the lung Fluids are pushed to five pmts 
or more a day If there is difficulty in produemg sputum, expectorants may be 
given, but they are often of little use Ammonium carbonate m doses of 5 to 
8 gr t d s 1$ ^e most effective Potassium iodide m doses of 5 to 10 gr t d s 
helps to liquefy the sputum Atropme should not be given to this class of patient 
If the cough IS wearing out the patient and is not productive of sputum, Imctus 
codeinx is the most effioent sedative Nasopharyngeal catarrh can be improved 
by inhal ations of menthol or Fnars’ balsam Benzedrine inhalations will help 
to dear an obstructed nose Oral hygiene is attended to, and mouth-washes 
and gargles ordered 

Subjects with bronchial spasm may be given ephednne tablets, gr i t d s , 
and a mixture containing stramonium and potassium iodide With a recent 
exacerbation of symptoms m such cases it is wise to deby operation unul the 
paueui’s condition improves 

In many cases there 1$ an element of cardiac decompensation In such cases 
pulmonary cosgesuon is the cause of the shortness of breath and the cough 
Such cases may show no signs of venous congesaon elsewhere (adema of the legs, 
distended vems in the neck, hepatic enlargement, etc), and the failure may be 
confined to the left heart These patients usviaily have a high blood-pressure, 
and rest alone, propped up on several pillows day and night, works wonders 

Another group to be watched is that with sluggish circulauon, low blood- 
pressure, and atheroma of the arteries, for post-operanve thrombosis is rebtively 
commoa, and this may lead to pulmonary embohsm Clotting m the popliteal, 
femoral, and ihac vems w perhaps mote common than is thought, and if the lungs 
are congested pulmonary infarction is the more likely to occur The two lines of 
prevenove treatment are therefore (i) To relieve the pulmonar> congestion by 
smet rest , and (2) To improve the peripheral arcubuon by massage and scuve 
and passive movements of the legs, raismg and depressing them for several 
minutes two or three times a day, talang the level of the 4lh nb antenorly as the 
restmg pomt Tab thyroid gr J-z twice or thnee daily has been advocated 

Prophylactic measures after operation are of even greater importance There are 
four mam * don’ts ’ (i) Don’t have abdominal binders so tight that they inter- 

fere with respiration , (2) Don’t immobilize the patient completclj, but encourage 
simple movements of limbs and tnmk, (3) Don’t depress the cough reflex 
-oicftxwcff/fy , UVuil'i. -uzrupmt 

There are two ebsses of pauent to watch with parucubr care (i) The 
bronchiuc or ‘ bubbly ’ subject, particularly if aged and stout, recovering from 
an upper abdominal operauon , (2) The pauent with sluggish arcubuon The 
former is a potential case of massive colbpse of the lung or pneumonia, and so 
should be encouraged to expeaorate his sputum and to use all pans of lus lungs 
as much as possible Fluids should be given in plentiful amounts — 5-8 pmts 
a day by mouth — and breathmg exerases insututed to encourage basal expansion 
and abdominal (diaphragmauc) breathing unless this causes too much pain. 
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He should not be kept sttU m one posiuon, but be encouraged to move about in 
bed Morphine should only be given if pain is severe and wearing the panent 
out in such cases it should not be withheld Atropine should never be given 
A linctus IS useful if the cough is very ttoublcsome Ovetbreathmg may be 
encouraged by CO. inhalations if collapse of the long seems imminent The 
second OTUP should conunue with those measures started before operauon— 
massage, movements, and, if thought advisable, SMll doses of thyroid extraa 
A careful watch is kept for signs of thrombosis in the legs, as these may be shght 
and easily overlooked Eapose the legs daily and note (1) It one leg cools 
mote slowly than the other (The dorsal surfaces of the middle phalanges of 
one’s hands are very sensime to dilfetcnces in tempetanitc and make good thcr 
mometets) (2) If there is tenderness over one leg These two signs may be the 
only ones, or there may develop pain, odema, and eyimosis wath Mlness of the 
small superiiaal veins in the affected leg Dehyed coohng and shght tenderness, 
especially if associated with a nse in tempetature and pulse tate,_ enables the 
diagnosis of thtombosis to be made even though the mote obvious signs may not 
o^ The affected leg is immobihzed shghtly fle«d at the knee and raised a 
hide on a suitable support-pillows or a sphnl When elevanon has essened 
Se sweUing an elastic stocking or an Elastoplasl bandage ™y be apphed, for 
Jhis eases iL pain and prevents a lelum of the sivetog The panent is encour- 
aged“o use the other leg and ’ to be active from ihe waist up , but not to use 
thraffened leg Massage and aenve and passive movements may be ordered 
for the Sire<?ed leg Purging is, as always, eomia-indieaied, and the bowels 
.hntild be controlled by Uxauves and enemaia 

Heeann Heparin has been used successfully in the pievenuon of post- 
onerntuie ihiombosis and pulmonary embolization The usual procedure is to 
operative thtomo . ,,.jo minutes by imtoducing hepann in a con- 

nnuoS mmvenous dnp I. is best msntuted immediaiely after operauon or 
at the first sign of **'™"*^°*‘^ may follow operation range from slight 

■rair S^urS^m^'cnTlh^mo^^ l^poltanr are discussed here 

POST-OPERATIVE BRONCHITIS 

IS usually an exacerbation of a similar pre-exisung 
Post-operauve . ^nsincuon and immobility of the chest, 

condition especially if overmuch ether is given— and 

badly administered troU«^r^operaung table Symptoms usually 

chilling and exposiwe on t ooeration cough, a vanable amount of 

commence within and general distress 

frothy or mucopurulent spurn , ^ depending on the 

There may be a de^ee °^^f^yghing causes pam m the abdominal wound, the 
seventy of the condiuon As wug S unduly 

tendency is for the patient to ordinary bronchitis— diffuse rhonchi 

bubbly The Sc^eS h-isenms or apheuz is pieseiil A 

d"i?,Z'=. -I ’ cuhzpse uf .be luug 

m coughing end gteaiei are sufflaen. Morptae should 

•S&ntf rnS'rrUed by suck drug, Fluid, eie given 
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generously and the patient is encouraged to move about in bed to some extent 
Sleep should be sound but not stuporous , therefore sedatives such as bromide or 
chloral or the milder barbiturates are g»«n accordingly If the cough is very 
irritable and non productive> a soothing linctus, such as Imctus codeins^ is given 
occasionally If there is respiratory distress a steam kettle may give rehef> with 
creosote or unct benz eo , i drat^un to i pint added A Gamgee pneumoma ;acket 
may give the patient comfort Care is taken to encourage deep breathing and to 
avoid constncuon of the chest If the breath sounds become weaker at one 
base in a chest full of moist sounds it is wise to stimulate respiration (and thereby 
expectoration) by giving vigorous breathing exercises and CO, (5 per cent) and 
Oj (95 mhalauons by a mask , a glass funnel is useless Physical signs 

such as ate described above often precede massive collapse of the Icnver lobe of a 
lungj which can be prevented by these timely measures 

ACUTE SUPPURATIVE BRONCHITIS 
(Septic fironcfii(ti) 

Acute suppurauve bronctuas is not common after operation It occurs 
within twenty four hours of the patient leaving the table, and is characterized 
by shivering, high fever, dyspnoea, and cyanosis Physical signs are diffuse 
bubblmg rales and a weakness of the breath sounds The purulent sputum 
becomes very copious A fatal bronchopneumonia often ends the scene 

Treatment —Abundant fluids are given by the mouth Brandy soothes the 
patient An oxygen tent may give relief The contents of the bronchi may be 
aspirated through a bronchoscope, but the patient is usually very ill, so should 
not be moved more than is absolutely necessary Of the somulasts strychnine 
E* ift^ioiected subcutaneously, and Incline 3 mg mice of water, intravenously, 
are the most useful 

MASSIVE COLLAPSE OF THE LUNG 
Massive collapse of the lung is the collapse of all lobes of one side due to 
obstruction of the lumen of the main bronchus from within, from without, or 
from a combination of both A single lobe may collapse from obstruction of its 
mam bronchus 

Such a condmon occurs post operatively from mucus inhalation m a partially 
immobilized lung with impaired basal (diaphragmatic) movement, and though 
perhaps more frequent after a * bubbly ’ general amesthesia, also occurs after 
non inhalation anssihesia Collapse may be seen after inhalation of a foreign 
body (toy whistle, peanut, etc ), plugging of a bronchus narrowed by a growth, or 
may arise from vanous other causes Symptoms may be sUght or absent, or 
there may be severe discomfort in the side, dyspocea, and shock. Physical signs 
are those of consolidation, with shift of heart and/or trachea towards the affected 
side, with raising of the diaphragm on that side The condition may be mdis- 
tinguishable from pneumonia, but the onset is more acute, and it tends to occur 
in the first forty eight hours after operauon The temperature commonly nses 
abruptly at the onset A radiograiA will verify the diagnosis, and should always 
be t^en if the condition w suspected, as many cases give no physical signs 
Treatment — Propkylaeitc — ^Tbe measures outlined on page 151 arc all 
unportant It is essenaal for the ‘ bubbly ’ post-operative patient to clear his 
chest by coughing, therefore he is told to support the abdomen m the region of 
the wound with his hands and cough up all sputum, even though this may cause 
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some discomfon A better method is shown m Fig 187 , by adopting this 
procedure the patient is enabled to nd himself of much sputum Body movement 
IS encouraged, fluids given m ^|. 

plenty, and breathmg exercises Vv 

taught 

After collapse has occurred \ 

the same measures are perse- / ^ p. 

vered Hath, and the following 

should also be tried — r/" — ^ 

1 Roll the patient on to TTV f ] . J m fi 

the sound side and lower the * • lIL— 111 f 

head, so that the affected lung ^ jl "'"n 
is the highest part, being raised \\ ^ I 

on pillows Encourage the } p__^ l 

patient to cough, and with the U ^ ^ {^-^ | 

left hand flat over the collapsed ^ U \J 

lung smkc smsnly w.th ■!,= 

right fist on the back of the on • <*»« An »bdomin»l binder the pauent’i hand 

I e i_ j <r' oo\ >T-i. and the cliflicun • hand all guard the abdominal incision The 

left hand 188) This clmlcuna other hand keti>» the patient rolled towardi his 

postural percussion drainage, JiXuT/ 

if practised soon after collapse 

has occurred, loosens the mucous plug, which is dislodged towards the trachea 
and coughed up, allowing re-expansion to occur This method is not as brutal 
as It sounds, and may e\en be earned out on the first day after operauon 



2 Combine with the above, if unsuccessful, CO. (5 to 10 per cent) and O 
(90 to 95 per cent) inhalaoons by mask, to cause ovcrbreathing and expansion ^ 
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the lung Respirauons become deeper, coughmg occurs, and often the nluff 
IS coughed up shortly afterwards 

mav be^mduLf u 1“** Pneumothorax 

be mduced The excessively high mtrapleural negative pressure subse- 

nS (- 44 to - 40 or thereabouts) is thus reduced, and the 

placed mediastinum returns to its normal position 

If the collapse be caused by a foreign body, bronchoscopy and removal ,s 
the obvious treatment, but if mucus or soft tissue ha, been X cause it n so 
^idly sucked mto the smaller bronchi rhar anythmg but tmmcdiate bmnd.” 

“I"’ ^ “ oP=tatIon is usually in 

no fit state for bronchoscopy, even if 


POST-OPERATIVE PNEUAIONIA 

Pneumococcal lobar pneumonia is a ranty after operation, and a consolidation 
of one area alone should suggest collapse rather than pneumomc consolidTuon 
Bronchopneumoma may occur rapidly, within a few hours of nn...^ 
weak and enfeebled snb,ec , rhe InS occurs rhTmorrse^/ref.re^^^^^^^^^ 

Trentment -Tlus in no way differs from that of an ordinary broncho- 
pneumonia, and is largely palliative The most useful measure, m Cit T^ 
oxygen tent for the cyanosed, distressed pauent, (a) Stnet rest and skilful ^ 

-the patient should no, have to move to do ^ 

up on several p^ows ( 3 ) PlennM glucose dn^and oiier hmd 
sponging to reduce high temperatures , ( 5 ) Brandy or whiskv a* « i 
( 6 ) Care of the mouth. (7) Anenuon to ^ abdoS Jste^ 
to ensure test This i, most imporeant, for Uie eunre trmmm 
the panent as much help as possible, to aid his natutal recovery 
mterference Res, and sleep are therefore esseSal panLTl 

receive as httle handling as will allow him to spend a comoarativSt^ ' shomd 
*y and a resdul nigh, A Gamgee „cket .sUM,Tphr™o 
down the sides and allows for easy eaaminanon of the *est ^ 

may be appLed over an area of pleunsy, subjea to the Datienr>s 
jratch should be kept for cardiac or penpheral faifure VeSSm! 
helpful if congesuve cardiac failure supervenes ^section is often 

CoUapse or Pneumonia —These two condiuons are so frcotienflv ,vn a a 
that It IS as well to compare them Correct and immediate di™„s“ ' S^'i 
as the treatment for the nvo condtnons is exactly opposite A SdiZ ? IZL’ 
always be taken at the earhest opportumty The follo^g 
points ^ main 


Pneumonia 
Gradual onset 

Occurs usually after fifth day 

Ph3rsical signs of consolidation 
No mediastinal displacement 

Pauent toxic 
Treatment Immobihty 


collapse of the Lung 
Sudden onset 

Occurs usually withm 72 hours of 
operabon 

Phjntcal signs of consohdation 

"^pSc„r 

Panent rarely toxic 
Treatment Mobility 
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The last point is most important While the patient with pneumonia is 
treated by stna rest, the pauent with coUapsc is encouraged to move and is 
giten ' the freedom of the bed ' Collapse is the more common post-operatise 
condition, and follows fraaurcs of nbs and femora as well as abdominal opera- 
tions It should therefore be suspiected in all cases presenting sudden pulmonary 
symptoms and signs within fourteen days of operation The signs and symptoms 
may be sery dccepuve Cardiac displacement is the important sign, for the 
signs of consolidation given by the collapsed lobe may be obscured by a compen- 
satory emphysema of the other lobe or lobes ITie importance of the condiuon 
lies in the rapid onset of bronchiectasis in the collapsed Jobe if expansion docs 
not occur within a few days 

“ CoIIapsc-pneumonItis.” — Many cases of post-operative pulmonary 
consolidation fall into a class presenung signs suggestive of collapse and inflam- 
mation, 1 c , inflammation and impaired bronchial drainage These are the 
cases occurring shortly after operation — 1-5 days usually — which have clinical 
and radiological signs of basal consobdation without definite diaphragmatic and 
mediasunal displacement 

They should be treated essentially as cases of collapse, but if the temperature 
chart and pulse of the patient suggest pneumonia the more vigorous methods 
should be withheld and chemotherapy instituted — sulphapyndine or sulpba- 
thiazolc With both drugs the tablets are best given crushed up with 5-10 gr 
of sodium bicarbonate and a bttle mualage added 

The dosage for an adult is 2-3 g statim, then i g four-hourly until the 
temperature has been normal, or almost so, for 12-24 hours Sulphathiazole is 
less bkely to make the patient vomit ond may be preferred in gastnc cases In 
cases unable to swallow, the soluble form of either drug may be given mtra- 
senously, though this will not remove the tendency to vomit A striking 
response will only take place if the orgamsm responsible (usually the pneumo- 
coccus) is sensitive to chemotherapy 

PULMONARV SUPPURATION 

This may occur in three forms (1) Diffuse suppurative pneumonitis , (2) 
Lung abscess , (3) Empyema 

1. Diffuse Suppurative Pneumonitis — This condition is uncommon, 
and IS to all intents and purposes indistinguishable from bronchopneumonia 
The patient is very ill, the prognosis bad It may occasionally progress to a 
chrome form Treatment is palliative, though bronchoscopic aspiration may 
be performed Chemotherapy — sulphathiazole or sulphapyndine — should be 
instituted 

2. Lung Abscess — ^This condition may occur as a blood-bome infection 
or from mhabaon of foreign bodies and/or infected matenal As ir most 
commonly occurs after operauons on nose, throat, or mouth (c g , dental extrac- 
tions, tonsillectomy), infection by tnhalauon seems the more bkely as a general 
rule Aspiration abscesses are usually one or two in number , embobe abscesses 
muluple 

The onset of signs and symptoms is usually seven to seventeen days after 
operauon The patient suddenly develops a high temperature which continues 
as an intermittent fever He sweats, has a marked tachycardia, and looks ill 
A cough may then appear, at flrst unproducuve In many cases the sudden 
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expectorauon of foul purulent matter m large amounts (to to 20 oz ) leads to 
spontaneous resolution A bad odour may become apparent in the breath, and 
this often immediately precedes spontaneous resolution Slight hemoptysis 
may occur Physical signs are dependent on the position of the abscess and the 
condition of the rest of the lung Radiographs — antero-postenor and lateral — 
should be taken to venfy the diagnosis and to locate accurately the collection 
of pus 

Treatment — A waitmg penod of two to six weeks is commonly advocated, 
with postural-percussion drainage (as outlmed m the sccuon on Massive 
Collapse) and bronchoscopic aspiration If after this time rcsoluuon has not 
occurred the thoraac surgeon is called in If copious expectoration occurs, and 
the abscess becomes an open one, draining into the bronchus, postural drainage 
IS performed on the Nelson bed, the position of the patient depending on the 
site of the abscess Chemotherapy may help in some cases, but is often unsatis- 
factory, and the waitmg period should not be extended unless defimte radiological 
improvement takes place Delay in operation may be disastrous 

3. Post-operative Empyema — -This is uncommon except after lobectomy 

PULMONARY EMBOLISM 

Pulmonary embolism is the most dangerous of all post-operative complica- 
tions It occurs more particularly in the older patient, especially if stout and with 
poor circulation, usually six to sucteen days after operation The embolus usually 
comes from a femoral or ihac thrombosis, though there may be no sign in the leg 
of this condition, and is immediately preceded by a slight nse m temperature 
The ehfect produced varies with the condition of the patient’s lung and the size 
of the embolus A small embolus which produces no effect in a normal lung 
may cause all the signs and symptoms of pulmonaiy infarction ui a congested one 

There are two mam types — 

1 The large embolus which lodges in the bifurcation of the pulmonary 
artery, temporanly occluding one, commonly the right, or both branches The 
onset IS dramatic in its suddenness The patient in a moment becomes very 
shocked, pale, and sweating, with a sense of impending death and a strong desire 
to go to stooL The blood pressure falls, the pulse becomes rapid and often 
irregular, and may become imperceptible If the right heart fails, cyanosis 
replaces pallor A sense of constnction or actual pain is felt m the centre of the 
chest and the patient feels himself rapidly ‘ sbpping away * Death often occurs 
withm a few minutes, but may be some hours or days later A patient may 
recover, only to die from a second embolus at any time within the next two weeks 
Recovery occasionally takes place 

Treatment — Treatment is for shock An mjection of motphme may be given 
Masterly inactivity is ihelme to take, with the patient on sincr absolute rest 

2 T^e smaller embolus, whidi passes through the pulmonary artery, usually 
without causing symptoms, lodges in the lung, and causes symptoms and some- 
times signs of pulmonary infarcuon with overlying pleunsy The nght base is 
the area most commonly affected The paaent expenences pam m the affected 
area m takmg a breath or on coughmg, and often coughs up blood-clot tvithin 
forty-eight hours The onset may sometimes be more gradual, simulating 
muscle pains The physical signs vary from nothing at all to those of consolida- 
tion with overlying pleunsy The finding are so uncertam that the diagnosis 



POST-OPERAXrVE PULMONARY COMPLICATIONS I59 

has often to be made on the history of sudden pleunsy ansing svithin sixteen days 
of operation The expectoration of btood-clot verifies the diagnosis Radio- 
graphs show a clouding of the affected lung field with obliteration of the costo- 
phremc angle 

Treatment — Falliative Rest and analgesics are of most importance A 
search is made for signs of thrombosis in the legs, and adequate treatment is 
instituted 

It will be noted that of the pre- and post-operauve measures, the gisang of 
fluids by mouth in as large amounts as the pauent will take, and encouragement 
of movements of legs, diaphragm, and chest, are of pnmary importance m almost 
all the above conditions Inertia, hypovcntilauon of the lungs, dehydrauon, and 
repression of the cough reflex are to be avoided at all costs in the patient both 
before and* after operation Once the complication has occurred, treatment 
IS sharply divided according to two mam groups (i) Those conditions requiring 
strict rest and masterly inactivity , and (2) Those conditions requiring the opposite 
line of treatment 

Tat Embolism — Fat embolism is probably more common than was previ 
Qusiy thought Usually occurring after fractures — simple or compound — it may 
also occur after laceration of soft structures and severe bums 

Climeal Picture —After the iniury there is usually an interval varying from 
a few hours to four days m which the pauent is comparauvely well apart from the 
shock and other symptoms directly due to the injury He then becomes very 
dyspnaic, pale and/or cyanotic, sweats, and is restless Temperature, pulse, 
and respiration-ratc rise, but the blood pressure remains approximately normal 
There is linie coughing, but frothy sputum, sometimes tinged with blood, may 
appear round the lips The patient is too ill to complain of much , cerebral 
symptoms such as fits, palsies, and stupor may supervene at this stage Furpura 
may be present, the commonest t>pe being small petechial hxmorrhages over 
the upper part of the chest, the shoulders, and the anterior part of the neck 
/’ropAj/tfx;/— Unnecessary or rough handling of the affected part should be 
avoided, and delay in reduction and immobilization of a fractured bone avoided 
Early immobilizauon of the affected part is the most importanr single prophy- 
bctic measure 

Treatment — ^Anoxarmia should be relieved by administration of oxygen by 
mask or m a tent Morphine should only be given when absolutely necessary 
owing to Its respiratory depressant action In the general management of the 
case It should be remembered that — 

a There is often a degree of pulmonary oedema, and therefore intravenous 
infusions are frequently Contra indicated Injections of atropine may or may 
not lessen the pulmonary adema 

b If there is venous engorgement or other signs of hean failure, venesection 
of a few ounces is indicated, providing there are no contra indicauons (anxmia, 
shock, etc ) 

e If intravenous infusion therapy is essential it « best given early before 
' pulmonary s>mptoms become marked — blood, plasma, or scrum Salines are 
contra in^cated 

d Fneumorua may supervene and require the appropriate treatment 
e Restlessness is best treated by barbiturates 
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USEFin. PRESCRIPTIONS 
Sedatives for Troublesome Uoproductlte Cough. — 

Ltnetus CodtfTut 

Syr Codtm Phos 
Glycenm 

Suca Lunoms nirvuj 

Spint CWorof 

Sig To be giv« when the cough ts very troublesonsc, parncularJy 
at night 

Lincn/i Simplex 

R? Thenaee I’lJtr 

Spmt ChJorof 

Aquam ad fl dr j 

S\g As dircacd, vkhen the cough is troublesome 
Erpeetorants — ^To assist in the production of sputum where secrcuon r 
present m the bronchi but is umWc to be expectorated 
Mist Aurti Vcrrnca cum Airmomo 

R" Tinct. Nuc. Vom. Uluj 

Ammon Carb gr m 

Spmt Chlorof 

lufus Quassix ad fl oi. ) 

Sig To be taken every four hours 

Afiir Pot loJ 

Pot lod gr * 

Ammon Caib gr v 

Spirit Chlorof He 

Aquae ad fl oz. ) 

Sig Three or four times daily as directed 
Expectorant and Ahtispasmodic.— > 

\firt Pel led aon Srromon 

ET TuicL Scramoo n\.v 

Extract Glycynrbuur Liq H^rc 

Pot lod gr ir 

Spine. Chlorof riv 

Aquam ad fl oz. j 

Sig Three or four times daily as directed 
Inhalauons — ^For catarrhal conditions of the nasopbaijTix, larynx, ssd 
large bronchi The steam is inhaled with a towel enclosing head and container 
Vapor Crtcsoti 

!?• Creosoa m* 

Mag Carb Lev gr x 

Aquam ad fl dr ij 

Aqus Feiveoijs (temp 6o* C> fl or xx 

Sig Tbevapouriobeiahaledasdirected 
Vapor Mtnihohs 

F? Menthol gr j 

Spmt, Recof ad fl dr ) 

Aqu* Fervenns (temp 60* C.) fl ox xs 

Ssf Vapour to be inhaled as directed 
Solutio Creoson Co Inhatown for use on oro-nasal mhalaior 
!?■ Creoson \ 

Spmt MestboL (20 per cent) equal paru 

Spmt, Chlorof ) 
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CHAPTER XXV 
HEAD INJURIES 
By Hamilton Bailey 


Injuries to the head and brain arc amons the most important cases with which 
the house surgeon has to deal There is no doubt that it is impossible always to 
estimate the amount of damage sustained Ic follows that it is imperative to 
examine these cases with scrupulous care, and to consult with one’s colleagues 
in cases of doubt This may lead to the admission of some cases unnecessarily, 
but this IS far belter than the overlooking of a fracture of the base 

It IS necessary to train oneself to refrain from prejudgement in ‘ unconscious ’ 
cases * Drunk or dying ? * has always been an anxious problem for the house 
surgeon The succumbmg of a patient following inaccurate diagnosis and dis- 
charge from hospital does the reputation of the mstitution and the medical 
profession an Immense amount of harm It is of paramount importance to 
examine unconscious patients thoroughly, and m this connexion the table on 
p 165 » of service 

Dealing now with the case of undoubted head injury, it is important to make 
notes at once Apan from the value of accurate notes for diagnosis and treatment, 
in this instance they will be required almost certainly for some form of legal 
report Where, exactly when, and how did the accident occur ^ Did the patient 
lose consciousness at once? Has he been eonsoous at any time since the 
accident 7 

After examining the patient, record the depth of consnousness and the position 
of wounds and bnuscs If there 1$ bleeding from the nose or ear, record this 
Also make a note of the condition of the pupils and ihe result of gross neuro- 
logical cxamuiation Abne all, do not fait to examine the rchole patient, for ir 


n mare than pomhle that he has other 
injuries 

An excellent rule m connexion 
with head injuries is that every 
patient who has been even slightly 
concussed should be confined to bed 
for at least fourteen days 

SCALP WOUNDS 
To cnarcle the operative area 
wmh local anTsihcuc, as shown in 
Fts 189, meets every requirement 
The use of local anxsihesia necessi- 
tates wide shavnng of the openuve 
area, which is all to the pood from 
other points of view 
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Strong curved scissors are better than a scalpel for exasing the wound edges 
Bleeding vessels are secured by a senes of hsmostats The larger artenes are 
dealt with by undeisewing them Mmor bleeding points need not be ligated , 
the hsmostats are left on until the wound edges are approximated by the skin 
sutures The depths of the wound must be inspected , if available, a mastoid 
type of mechanical retractor facilitates this step Road gnt, glass, hair and sudi 
like are picked out, and the nound irrigated with saline All bruised, tom, and 
ragged tissue is smpped away until the whole area presents an indubitably clean 
cut appearance The wound » then insufflated with sulphanilanude powder, and 
the retractor is removed 

Sutunng the Scalp — With the hamostais still in position, deep strong skin 
sutures are passed through the scalp, using % fully curved cutting needle As 
the skin sutures are tied the hxmostats are removed (Ftg 190) It is most 
important that the wound edges should be brought 
together without tension, for post-operative cedetna 
often occurs If there is tension there should be 
no hesitauoo in stnppmg up the scalp from the 
pcricramum The scalp, when loosened in this 
manner, allows the wound edges to be drawn to- 
gether kindly Norman Dott recommends that 
interrupted deep sutures of fine silk should be used 
to bring the edges of the aponeurosis together 
After this has been done the scalp can be dranTi 
together easily by skin sutures which need not be 
tied tightly This prevents local necrosis due to 
tension on the sumre line Usually healing per 
primam can be expeaed It must be rctneinbered 
that tt IS )ust as necessary to administer prophylacoc 
doses of anutetanic and anti gas gangrene serum as 
It iS iQ the case of other lacerated wounds It 
Ft i?o— of .utuiuig infection ensues— a rare event if the dibndement 
has been earned out properly— stitches must be 
removed forthwith and fomentations applied 

Dressing Major Head Wounds, including Operative Wounds — The 
method illustrated in Fig 191 cannot be bettered 

The Care of the Unconscious Patient — ^The house surgeon should organize 
a system which ensures that the patient is watched carefully For noisy, trouble 
some patients a male attendant is essential — ^it is not a nurse’s duty to struggle 
with unruly patients, but to record the pulse temperature, and respirations 
It IS true that in most cases the less we do for a severe head mjury the better 
— ^if left alone many, perhaps 70 per cent, deeply concussed patients recover 
uneventhiQy It is to try to save a larger proportion of the remaining 30 per 
cent that the following meticulous, watchful care 1$ inaugurated 

Sprcicl Chans recording accurate observations should be the pnde of those 
m attendance The house surgeon himself commences ivith the first recorded 
reading, that of the blood pressure 

The significance of a slowing of the pulse-rate is known generally, and the 
hourly pulse rate is a routine m most hospitals The diagnostic value of a very 
frequent temperature record is not appreciated so widely W O Stevenson 
states that the temperature should be taken every fifteen minutes A large 
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A Tile tctlp in the teg on of the opera ore area h tmeared 1 beraily w th ratel tie The tari 
having been imeared alio padi of rolton wool arc pbccd behind and in front of the can ai 

K Large gauze padi toahed in I jooo perchlot 4e or other mild antiiepiic lotion cover 
cAif aiw vn' ojvrailtat 

C A triangular bandage made by itutably fold ng dry Saute ii placed beneath the head. 

D The triangular bandage la folded about the head atthown to form a cloae-htting cap 

E The cap is kept m place by a gauae roller bandage appled iranivenely and f naHy beneath 
the chin and fanwise over the vertex. The bandage h fixed snih 2i in. adhesive tape. 

thermometer, not necessarily a cUnical one (.Fig 192) can be placed m the axilla 
or in the grom It can be read in these positions without being removed The 
rationale of this seemingly hyper-careful procedure is as follows In deeply 
concussed patients no one knows when the stage of reaction is coming If it is 
purely a stage of reaction the temperature nscs prcapiiatcly to a maximum of 
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loo 5° F , and then, begins to fell In cases of intracranial hiemorrhage it does 
not fall, but continues in its upward course and may reach 104“ F 

Nurung Instructions — ^The house surgeon should tell the nurse to call 
him -j 

1 if the temperature rises above 100 5" F 

2 If the pulse rate falls to 60 or rises above 130 

3 If the respirauons become stertorous or irregular 

4 If there is a discrepancy m the size of the pupils 

5 If there are fits or paralysis 



Posture —The correct posiuon m which to nurse an unconscious paueac 
suffering from a head injury is to remove the pillow and allow the pauent to he 
quite flat iQ bed This routine should not “be followed slavishly, but tempered 
with common sense Should the depth of unconsciousness be such that bronchial 
secrenons accumulate in the air passages Coleman s postural drainage for the 
unconsaous {Ftg 193) should be adopted at once The pauent is placed in the 
lateral position and maintained there by sandbags The foot of the bed is raised 
rs in on blocks To have at hand a Hewut s air way and if possible a sucker 
to clear away secreuon as it accumulates, not only diminishes cyanosis, which 
must add to cerebral congestion, 
but the habihty to pulmonary 
infection — a grave comphcation — 
IS also lessened Useful as is Cole 
man s postural drainage it should 
not be mamtained for more than 
three or four hours at a time 
Feeding — Even an unconscious 
pauent needs nounshment The 
passage of a gastnc aspiraUon tube 
allows an adequate intake Before 
feeds are poured down the tube some stenie water should be allowed to gravitate 
If this experiment is successful, food can follow 

\n adult should be given 600 c c of a mixture of eggs milk, and sugar three 
tunes a day 
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FRACTURES OF THE SKULL 

Fissured Fractures — la the absence of some signs pointing to remediable 
mischief within the skull, fissured fractures should be left alone 

Many tunes I have been called to see a case where the house surgeon has found, 
or thought that he has found, a fissured fracture The picture of a fissured fracture of 
the outer table with extensive comminution of the inner is riveted m the mind of the 
student. In reahty I beheve this to be the greatest ranty Should there be some 
hidden lesion, physical signs will indicate that the skull must be opened 

In the absence of signs of cerebral compression all that is necessary m the 
first mstance is that the scalp wound be treated in the manner described on p l6i 
The patient is then watched, as should be the routine m all cases of head mjury 
The only vanation m the routine procedure is that the help of a radiograph will 
be sought at the earliest possible opportunity, whereas in the case of simple 
concussion the radiograph is taken at any tune before the patient leaves hospital 
It is quite another matter when hair or other foreign matter can be seen 
driven into a fissured fracture — ^under these circumstances the house su^eon 
should report for msmictions 

Depressed Fracture — A patient with a depressed fracture which is not 
compound need not be rushed to the theatre If the scalp has been shaved 
it is good practice to allow the paucot tune to recover from the shock of his 
acadent A subperiosteal hsmatoma can sunuJate the clinical features of a 
depressed fracture to a nicety , therefore, if the faaliucs exist, the diagnosis 
should be confirmed by a ponable X*iay apparatus 

If real doubt exists, after shavmg and disinfecting the area, there is no obtec 
non to inserting a wide*bore needle, or even making a small incision which will 
enable a recent hamatoma to be evacuated 

Compound Depressed Fracture — Compound depressed fractures are 
quite another maner , no time should be lost in making arrangements for 
trephuung and elevating the depression 

Fractures of the Base — Tbe routine outlined m the care of the unconsaous 
IS followed If blood or cerebrospinal fluid is issuing from the ear, the discharge 
is mopped up at intervals with sterile wool The ears should not be plugged 
Conversely, if cerebrospinal fluid and blood are coming down the nose, very 
light plugging of the nates with stcnlc cotton-wool soaked m mercurochrome or 
flavine solution is a good practice When intrameningeal contents are leaking 
externally it is obvious that the patient is m imminent danger of ascending menin- 
gitis To attempt to prevent this, urotropine is indicated Intravenous uro- 
tropine, 5 c c of a 40 per cent soiuaon, is supphed m ampoules by Schenng 
This is certainly 3 good method of getting urotropme into the circulation It is 
soon excreted m the cerebrospinal fluid Alternatively sulphanilamide may be 
prescribed 

The treatment of fractured base is largely symptomatic Increased intra 
cramal tension is reduced by one of the methods described below Magnesium 
sulphate per rectum is the best, but if this is not tolerated, daily lumbar puncture 
IS extremely effective About 10 c c of cerebrospinal fluid are removed at each 
puncture One should bear in mind that persistent bleeding from the ear may 
be due to middle memngeal hjemonhage, which decompresses itself by this route 
If the pauent is restless, the quesuon will anse as to the best drug to pre 
senbe Maniacal behaviour can sometimes be controlled by simple drugs, such 
as a full dose of bromide Paraldehyde per rectum often produies restful sleep 
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The consensus of opinion is that morphia and its denvaiivcs are contra>indicated 
in these cases When dnven to desperation I hast, on many occasions, prescribed 
small repeated doses of hyoscine and have not had occasion to regret it 

ACUTE CCREDRAL COMPRESSION 
Cases of middle memngeal harmorrhage are few and far between, but, like 
a thief in the lught, they come when least expected It is largely to ensure that 
we do not allow one of these supremely remediable cases to remam tmdiagnosed 
early that we arc at pains to organize a system which ensures constant watch on 
the concussed patient If a patient is admitted with signs of cerebral compres- 
sion It is, of course, possible that the himorrhage is extradural In pracuce we 
find that many of these patients are suffering from intradural hamorrhage with 
laceration of the brain In every case of cerebral compression a consultation 
should be arranged with the surgeon A full account of the physical signs and 
half-hourly pulse-rate and blood pressure readings should be avaibble 

All cases of early acute cerebral compression should have the scalp shaved 
This allows a thorough examination of the vertex A tell-tale hxmatoma which 
had been obscured by hair may be revealed Should the compression increase 
and operation become necessary, much time is saved by having the head m a 
state of preparation for surgical intervention 

CEREBRAL IRRITATION 

The patient should be placed m a darkened room with a special attendant 
to look after him If magnesium sulphate can be given per rectum and retained, 
so much the better Half an ounce of paraldchjde can be added to the first 
dose and may ensure some much need^ rest If the recul miectlon is not 
retained, magnesium sulphate may be added to the feeds, for the patient will 
usuilly take fluid from a feeding cup If symptoms of cerebral irritation persist 
for forry-cight hours the house surgeon should consult his chief, for if cerebral 
irritation persists some surgeons favour dehydrating the bram by means of intra- 
venous sucrose or even performing subtemporal decompression 

INCREASED LNTRACRANIAL TENSION 
Apart from keeping constant vigil for the signs of intracraxual haimorrhage, 
the house surgeon is again remmded that hts attitude towards a case of head injury 
should be ultra-conservative He departs from this path only when he is con- 
vinced the pauent is sufTcnng from some degree of mcreased intracranial tension 
Commonly this is observed when a severe reaction follow’s awakemng from the 
concussed state Persistent headache is a leadmg symptom The danger of 
decreasing intracranial tension is increasing intracranial hamiorrhage , therefore 
It should never be employed imless this dugnosis has been ruled out From a 
practical standpoint this dinger has passed forty-eight hours after admission, and 
It IS seldom necessary to resort to any of the following before tlut ume — 
Methods of Reducing Increased Intracranial Tension — 

Posture —Presuming the patient is now consaous, the blood-pressure, which, 
by the way, should have been recorded on several previous occasions, is taken 
once again If the reading 1$ above normal the patient should be propped up 
gradually into low Fowler’s posiuon Should the headache persist m spite of 
other therapeutic measures, after a few hours he can be suU further elevated into 
high Fowler’s position 
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Afognenum Sulphate per Recium —Three ounces of crystals are dissolved 
m SIX ounces of wann water By means of a catheter the rcsulong solution is 
nm slowly into the rectum It must gravitate slowly m order to avoid acting 
as an enema The intake of fluids is restncted to two pints dailv during the 
dehydrauon treatment The miection should be repeated ciery four houn 
until the symptoms have abated No tone effects have been observed in a large 
number of administrations of magnesium sulphate by many observers This 
IS the best and safest method of reduaog increased mtra cranial pressure and it 
IS the one which should be adopted for general use 

Lumbar Puncture —The puncture is made with a fine needle, and 5 to 10 cc 
of fluid are evacuated slowly The puncture may be repeated, if necessary, 
m twelve or twenty-four hours Alanometnc readings (Chapter LV) are 
desirable The amount of cerebrospinal fluid to be withdrawn can then be 
measured with saentific accuracy. 

Caffeine Sodio-bensoate — At the Bellevue Hospital, New York, caffeine 
sodio-benzoate is given every four hours m 7i~gT doses 

Intraienota Sucrose — This is a much more drastic measure and m my 
opinion It should not be employed by the house surgeon unless he has consulted 
with his chief Intravenous sucrose (cane sugar) has replaced hypertonic saline 
and hypertomc dextrose with much advantage, for with sucrose there is an absence 
of what is called * rebound Fifty per cent sucrose m doses of 50 to 100 c c is 
used This treacly soluaoo is gravitated into a vein, When used ui the appro- 
pnate case the effect of debydraosg the brain is dramauc, and there 1$ no objection 
to repeating the dose eiery four to six hours should it be necessary Sucrose is 
entirely non tosc and it is not metabolired, but excreted in the unne 
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CHAPTER XXVI 

THE MANAGEMENT OF THYROID CASES 
By Hamilton Bailey 

Patients with a toxic goitre require the house surgeon’s meuculous attenuon, 
both m their preparation for operation and their after-treatment 

Preliminary Preparation — ^The patient should be admitted a fonnight 
before the operation In some cases the preparation can be done at home, but 
this IS usually unwise, if not dangerous There is no need to confine her to bed 
senetJy , on the contrary, it is often advisable for the patient to get up for a short 
penod each day 

Lugol's Solution — The preliminary medication by Lugol’s solution, intro- 
duced by Dr Plummer in 1922, has proicd a great adrance In an average case 
10 min three times a day for ten days are ideal During this time there must 
be a full intake of easily assimibbte carbohydrates and a high fluid intake The 
patient should have fruit juice and glucose always ovailable, and be encouraged 
to dnnk as much as she can If Lugol’s solution gu es nse to nausea or vomiung, 
It can be given intravenously in doses of 2 cc daily, well diluted with saline and 
glucose 

As we have said, the preliminary treatment with Lugol’s soluuon has revolu- 
tiotuzed thyroid surgery Unfortunately, there are cases of toxic goitre which do 
not respond to iodine therapy In about to per cent of primary thyrotoxicosis, 
and in about 20 to 30 per cent of toxic adenomas, Lugol’s solution has no effea , 
indeed, it may cause an exacerbation of the symptoms 

There is another group which, unfonunatcly, is quite commonly encountered 
the patient has already been over iodized I have met with examples where 
iodine has been given almost conunuously for upwards of three years Here 
successful surgery is robbed of one of its greatest assets, and what to do is often 
a problem 

If the patient is not responding to treatment wnih Lugol's iodine, it is advisable 
to consult with a physiaan Someiimes il is possible to arrange for two or three 
months’ rest without iodine under medical supervision, and to review the advis- 
ability of operation at the end of that penod In others a ' stage operation * such 
as 7)obr ligauon may be considered to be the best course 

CIn •'Slcofi'ng-’tfte Thyroid — iSpnnoiw on ohr pruceu\inr ^ itoVsy 
the pauent cxprcs<cs the wish not to know the day of the operation, 

I never attempt to * steal ’ the thjTOid On the contrary, a truthful discussion 
and on endeavour to mspire the pauent with confidence is, I find, better suited 
to the English temperament For thyroidectomy performed under local anes- 
thesia this preliminary talk with the pauent a week or ten days before adds con- 
siderably to the success of the whole procedure 

Immediate Preparation of the Patient — Thyroidectomy is best performed 
m the morning The exact time of the premedicauon and the nature of the pre- 
medication are written up the mght before This important pre-opennve 
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measure vanes m detail m accordance with ihe mdividual surgeon, and no particu- 
lars will be descnbed here The house surgeon should see the patient two or 
three hours before the operaQon, and if there is an exacerbauon of symptoms, 
particularly an undue elevaoon m pulse-rate, he should telephone to the surgeon 
and inform him, for it may be considered advisable to postpone the operation 

Immediate Post-operative Treatment — ^The pauent should be propped 
up in bed m the sitting posiuoii The pulse must be watched closely , it is a 
valuable mdex of the patient’s condition Morphia, i gr , is given as often as 
necessary 

Lugol s solution (i drachm) in cream is given per rectum soon after the opera- 
tion Saline and glucose solution is admuusieied either rectally of subcutaneously 
It IS often of the highest importance that the total fluid mtale should be in the 
neighbourhood of 6 pints or more pet day 

While being a strong behevcr in the value of contmuous mtravenous s alin e 
m many post operative conditions, I rarclv employ it post-operatively m toxic 
thyroid cases If it is thought advisable to employ intravenous salme, it must 
be given sparmgly, with the full knowledge that the heart’s acnon is impaired, 
and to overload the arculanon with excessive fluid will certainly tar the heart’s 
action suU further 


POST-OPERATIVE COMPLICATIONS 

I Hsemorrhage —This is more frequent after a general amesihetic The 
wound must be reopened and the bleedmg pomt ligated if possible, o^erwise 
it IS packed and left unsutured A blood transhision is given if necessary, and 
secondaiy closure of the wound can be considered m twenty four to forty-eight 
hours If local cedema and ertravasation of blood is extensive, tracheotomy 
may be indicated 

a TracheiUs — Tracheius frequently follows a thyroidectomy It is relieved 
by steam inhalations 

3 Post-operative Crises — ^Thesc are fortunalelv rare, but they still occur, 
sometimes most unexpcaediy I have had a fatal case on the third post-operative 
day m what was apparently a very large non toxic goitre The house surgeon 
must be prepared for these cnscs, and act at once, otherwise the patient will 
hardly ever recover 

It IS well to repeat that every house surgeon looking after ca«cs of toxic goitre 
should have an organization and act at once if signs of a thyroid cnsis appear 

Symptoms — ^The pulse is rapid, the temperature high, and the general 
appearance of the patient gives nse to grave anxiety These symptoms usually 
commence very suddenly, sometimes as long as four or five days after the operation. 

Treatment — Administer intravenously a pmi of saline and glucose, to 
■which have been added 50-100 mm of Li^l’s sol'uuon If the temperature is 
m the region of id 3‘’, ice packs to the limbs are ordered If the temperature is 
104° or more, an icc pack to the whtde body, except the chest wall, sometimes 
tides the pauent over the cnsjs The precordial region is a useful situauon upon 
which to apply an ice-pack, but that part of the chest wall overlying the lungs 
should be avoided 

Reopening the wound and packmg it hghtly with gauze soaked m glycerol 
IS said to be efficaaous, for the toxic serum spilled from the cut surface of the 
thyroid is absorbed into the gauze I have not seen any dramauc result from 
this procedure 
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If It IS available, an oxygen tent is extremely benefiaal Oxygen m some 
form must be administered without delay 

Once the saline is running into a vein> appropriate doses of Lugol’s solution 
can be cither mjected into the delivery tube or admixed with the saline As 
soon as the pulse commences to improve, a suitable dose of morphia js prescribed 
4 Mechanical Post-operative Dyspncea — When harmorrhage has been 
discounted as a cause, the house surgeon must consider the possibility of an 
injury to the recurrent laryngeal nerves An oxygen tent is of great adv^a^tage 
Intubauon of the larynx is advisable Be prepared to perform tracheotomy 
As 1$ well known, long-standmg adcnoparcnchymatous goitres are liable to 
be compbeated by a * scabbard * trachea Tracheal collapse occurs occasionally 
soon after thyroidectomy To reheve it the best method is to pass a laryngeal 
catheter, if this is feasible Immediate tracheotomy, of course, may be essential 

* PARATHYROID TETANY 

This IS rare If it is suspected by reason of tinglings and numbness of the 
bps, nose, and extremiues, the diagnosis should be confirmed by Trousseau’s 
sign 

Trousseau's Sign —A tounu()uet is placed around the arm and the pressure nised 
to 200 millunetrcs If tetany is present, m five minutes ^ical contractions of the 
hand are seen— the so^alled ‘ obstetrician's hand ’ 

The immediate treatment is to administer calcium One or two heaped 
teaspoonfuls of calcium lactate should be given every hour unul the symptoms 
are controlled, or calcium gluconate, to c c of a to per cent solution, administered 
intravenously Parathormone is not essential, and if given must be accompanied 
by large doses of calcium 

When the symptoms are controlled, caloum should be conunued for months to 
come No meat should be allowed, and large quanuiies of nulk are ordered It is 
convenient to give the calcium in the milk 

THYROID CRISCS 

A patient with a toxic goitre may be admitted m a thyroid crisis (1 c , no 
operation has been performed) 

The treatment is much the same as that for a post-operative thyroid crisis 
If there is copious vonuung, gastnc aspiration is advisable In any case, it is 
advisable to place the patient upon conunuous intravenous saline and glucose, 
which should be given with great care The regulator should be adjusted so 
that about 30 to 40 drops a minute flow in an average case, and Lugol’s soJuUon 
IS given m the saline Usually 50 nun of Lugol s soluuon are given once a day, 
well diluted m the saline 
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CHAPTER XXVII 

THE MANAGEMENT OF SURGICAL THORACIC CASES 
By T HouklES SHiORS 
OXYGEN THHIAP^ 

The administration of oxygen is valuable in the treatment of respiratory and 
circulatory distress To be effecovc the alveolar concentration must be high 
— 50 per cent or more A patient who is desperately m need of oxygen is usually 
restless and resentful, and a good deal of persuasion is needed to make him submit 
to oxygen therapy Masks, catheters, etc , may be swept off the face and an 
oxygen tent is often actively re- 
sisted When oxygen therapy is 
likely to be needed the patient 
should be educated in its use 
before it is necessary 

The variety of methods for 
adminJstenngoTygen sbosvs that 
the idea) has yet to be found 
The crude arrangement of a tube 
and ftumel bloatng a tshtff of 
ojO gen across the pauent*s face « 
futile 

Nasal Catheters *— Fine 
catheters introduced mto each 
nostril and supported on a head 
band or empty spectacle frame 
{Fig 194) are fan-ly well 
tolerated The oxygen should be bubbled through water so as to mamtam 
adequate humidity A flow of 3 litres per minute raises the alveolar O. to 27 per 
cent, but a higher rate of flow is not usually tolerated 
Face Masks — In emergency an ordinary 
nitious-oxide bag and face mask attached to an 
oxygen cy Iinder is effective The expiratory valve 
can be so adjusted that the patient breathes freely 
without resistance into the bag 

lAarnon ’nas suggeneh 'iaei m an emergency foe 
standard gas mask or respirator can be utilized by 
fitting a football bladder over the metal canister (Fig 
195} In the absents of a flowmeter tbe bladder slrauld 
be kept just distended so as nor to enUapse completdy Fit 195 —A gai mask adapted ai 
during inspiraaon aa oxygen maik. 

The B L B Mask (Bootbby, Lovelace and Bulbulian) is the most effectise 
appliance for oxygen admmistrauon This mask leaves the patient’s mouth free 
for eating and spitting though clearly, if a high oxygen concentration is to be 
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maintained he should not breathe through the mouth This apparatus (Fig 
196) IS provided with three port-boles which can be opened to admit air With 



ftt —The a 1 a milk Noi# tube* ietdint from the neitl m*»k rounJ ihe irwurh w (he 
mervetf bis ^he meul poni ctn ilio be leen tlewmeter ii en the bedi de Ubie 


all three open and a flow of 4 litres per minute the alveolar concentration reaches 
56 per cent, while with 6 litres per minute with all dosed the concentrauon rises to 
87 per cent A flowmeter should be employed, but its absence does not preclude 
the use of the mask The B L B mask is economical , 


another great advantage over the oxygen tent is that the 
patient is accessible 

The Argyll CampbeU Stask is a more improvised and less 
expensive lorm Here a transparent face-piece is placed 
over the face and moulded to fit K The oxygen inJer m at i 
the top of the mask. 

Rose and Setlors improvise a mask out of a used X-ray 
film The apparatus fits o\cr the chin and is open at the top 
(/ ig 197) The oxygen inlet is at the bottom It will be 
realized that this is only an emergency provi«on 



Oxygen Tents — ^The mam feature of the tent is that the patient can live in 
an atmosphere of ox>gen with an easily adjusted concentration There is no 
restraint of the movements of the head by a mask, but patients often compbin 
of stuffiness and claustrophobu To overcome this to some extent the tempera- 
ture of the arculating ox) gen can be lowered by running half of it (about 3 litres 
mm ) through an ice-box The oxygen flow from large 100-cu -ft cjlmders is 
controlled by a reduang vaisc which leads m some apparatuses to the two outflow 
tubes In addition there is an emergency flushing s'alsc The average con- 
sumption is about 100 cubic feet in sut to aght hours to maintain 50 per cent 
concentration Carbon dioxide is absorbed b> soda lime 
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The tent consists of a bell of light, air-tight material with transparent panels 
The loose aprons are tucked m with the bedclothes ^Ftg 198 ) Examination 
of the patient without removmg the tent is not easy Consequently, at any 
rate for adult surgical cases, the B L B mask is more suitable 



Control and esomauon of the oxnen concentratioD is made &Dm ume to mne by 
simple gas analysis apparatus (Boulton Shackle) The details of this and prease 
instructions for manag ing the tent are supplied with the apparatus or arranged by the 
valuable hue services that are available in most large towns 

Warning —All oxygen adourustrauon is open to the gn\e nsk of explosion 
and die , in many of these explosions the patient has penthed All forms of 
spark, dre, or combustibles must be kept away 

The following are examples of what must be avoided Smoking, matches, electnc 
light and power switches, night lights, sparking toys, static sparks from combmg the 
hau vigorously, grease on the cylinder head of the oxygen tubes, gas nags, gas Lghting 


ASPIRATION OF THE CHEST 

Diagnostic Aspiration. — Careful examination suggests the hkelv spot for 
exploration 

Injecting Local Ancesthesia — A preluntnary sedative should be qiverL 
the selected point local anssthesia (1 per cent novocam) is injected First, with 
a dne needle, a subcutaneous wheal is raised, then, with a somewhat larger 
needle, the deeper tissues are indltiated , m all about 10 c c of the solution is 
mjected Particular attention is paid to the intercostal space, so that by diffusion 
the nerve m that segment will be anmsthciized When difficulty in locating 
purulent fluid is anucipated, a good ptacuce is to make a senes of mtercostal 
mjections well towards the spine This will render a wide segmental area 
insensitive 

Technique — performing aspiration there is no necessity to employ a needle 
of large bore, but it should be at least 2i m long The synnge to which it is 
connected should contam a few cubic ccnnraetres of air or fluid (the local 
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i mucsihctic soluuon is handy) so that when the pull 00 the plunger is released 
a the piston cannot fly against the base of the sjTinge and break the barrel 
o As the needle is adv'anced tott-ards the pleura it is possible to gauge the thick- 
ness of that membrane, which normally offers no more resistance than a sheet of 
notepaper A thick pleura giv'cs 
a rubber-Ukc or even woody sen- 
sation, and Its thickness can often 
be judged accurately 

Findings — 

Gas is Ktthdratcn If, instead 
of fluid, aspirated air appears in 
the synnge, it must be due to 
one of the three following (i) 

A leak in the necdle-synnge out- 
fit , (2) Puncture of the lung , 

(3) Gas from the empvema cavity 
—the stmk of gas from an em- 
pyema leaves no doubt as to its 
onpin 

Blood is sxithdrat^i Lung 
puncture is usually accompanied 
by a little blood, making a froth The arrival of pure blood into the synnge may 
be due to several causes Intercostal vessel injury snd entry into a hxmothotsx 
lead to a steady flow of blood into the barrel These two 
conditions can be differeouated by assessmg where the needle 
pome lies Liver puncture usually results m some fragments 
of brownish liver substance beuig withdrawn , they can be 
demonstrated by evacuating the contents of the syTmge and 
needle on to dry gauze 

Ptmdent flmd is vnthdrotm It is highly important to 
mark the point of a successful aspirauon The skm about 
the puncture should be ringed with a small arcle of dye 
(methylene blue) {Fig 199) and the depth of the needle 
recorded One speamcn should be sent to the laboratory for 
cxaminauon Another speamen should be retained by the 
clinician and, unless operauon is indicated urgently, left to 
settle osemight {Fig 200) The amount of deposit will give 
some indicauon of the viscosity or density of the pus and 
help in deading the course of acuon 

Pus IS susfiCSfd, but wt located In a diJBcuIi case, in 
order to cover a wide area it is useful to make the first punc- 
ture at right angles to the chest wall and then to work 
syscematically in a radiating fashion until the whole of the 
suspected area has been explored If pus is not found the 
puncture must be repeated elsewhere Providing the area 
fir soo—Thi IS properly anxsthetized four to six punnures can be 
arned out without unduly distressing the pauent Failure 
to find pus does not imply that it will not be discovered on 
the next or a few days later If clinical findings and radiography point to 
the existence of an empyema, the procedure of diagnostic aspiration must 
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be repeated tintil piK is either found or pnned by an exhaustive process of 
exclusion to be absent. 

TREATMENT OF E-MP^MA 

Sulphanilaroide preparations undanbtedlj have saved man} lives from the 
ravages of the htemolvnc streptococcus, and sulphapyndine (Dagenan or M & B 
693) IS apparently specific m its acDon against ^e pneumococcus A shon 
intensive course ofM & B 693 should be given mall cases of proven pneumococcal 
empyema Sulphathiaxole should also be mentioned, though its full value is 
not yet finally assessed 

Deciding upon the Method to be Emplaned to Remavt the Pus — ^Thm fluid full 
of oi^amsms calls for removal less urgently than thick pus, but this same tbm 
fluid may demand immediate removal on account of its pressure effects In 
selected cases intercostal drainage is preferable to repeated aspuation 

THEllAPEirnC ASPDIATTON 

When a large ooUecuon of fluid has to be evacuated « is convenient to attach 
a T shaped tap as shown in Fig 201 between the synnge and the needle The 
tap avoids disturbing the needle 
point, a mishap liable to occur 
when the synnge is repeatedly 
detached for emptying Spe- 
oal types of synogc, such as 
the Dieulafoy, and the Potaio 
aspirator, may be employed. 

After eracuating some ounces of fluid flom an empyema it is not unusual 
for the patient to cough and complain of discomfort, wlucb is due to the sudden 
removal of fluid. Immediate relief can be obtained by allowing a few cubic 
ccnnmcires of air to enter By judiaous staging of air replacement, large collec- 
tions of pus can be evacuated completely 

IXTERCOSTAL DRAINAGE 

Intercostal drainage is easil} performed and can be used m empyema where 
thm pus is forming rapidly It can be employed up to the time that pus becomes 
thick or fibrin flakes block the lumen of the tube Intercostal drainage is, there- 
fore, valuable only in the early stages of treatment, and it cannot be regarded as 
an alternative to nb resectioa Very few empyemata are cured without recourse 
to rib resecnoiJ. 

For intercostal drainage three sizes of cannula are commonly used Catheters 
of the self-retaimng hfalecot type must be selected to fit their respeenve fanmilg 
The skin over the anesthetized area is mcked with a small scalpel or tenotome 
Holding the incision steady ov er the interspace, the trocar and onmita are thrust 
mto the pleural cavity, talug great care to * guard ’ the shaft so that too deep an 
entry is avoided The trocar is withdrawn and the opening of the cannula is 
occluded wiih a finger until the catheter on us introducer can be inserted The 
r^finiila is then removed, being careful 10 avoid p ulling the catheter out at the 
same tune The tube is adjusted so that the self-retaming expansion just touches 
the parietal aspect of the pleura A fine stitdi is inserted to anchor the tube to 
the skin 
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If necessary, it is possible for this operation to be performed m the 
patient’s bed without much more difSculty or mess than an ordinary asptrauon 

A svammg should again be made against too great enthusiasm in persisting wth 
this form of drainage In adults 5-10 days is the maximum time for mtcrcxistal 
drainage to remain efTccu\c , after this penod the tube tends to become blocked 
with flakes of fibnn or thick pus and its value is lost 

nm REsecnov 

Rcmos'al of a short length of nb over an empyema cavity has two mam 
advantages — the cavity can be explored and a wide drainage tube can be inserted 
There is no constant site for this openuon, which is best performed imder local 
anesthesia Careful localization with the aspuatmg needle must determine the 
lowest and most postenor point of the empjema cavity, so that the concents «iH 
be evacuated by the acuon of gravity and undrained pools 
avoided The most usual place in which drainage is required 
IS about the 8ih or 9th nb at the posterior angle just outside 
the erector spioic mass A vertical inasion (Fig 202) allows 
access to more than one nb irt case the original localization by 
needle has not been quite accurate After removing z to zj 
m of nb, the empyema is opened mto through the nb bed 
and pus flows out The cavity should be explored with the 
finger to remove any fibnn or ‘ lymph’ mass, and at the same 
time to assess its outline and check the accuracy of the position 
of the tube A large flanged tube is used for drainage, the 
flange preventing accidental pulling out of the tube and a©* — a vtitiai 

ensuring that it lies close to the inside of the chest wall and tUawi *««» 

does not projea mto the cavity, where it might injure expand- 
mg lung A flanged tube is not essential and a wide bore tube itfUMwon by 
With one side e> e will serve the purpose well, but its wall must 
be suffiacmly stiff to prevent kinkmg Careful suture of muscles and skin 
round the tube makes an airtight juncaon, over which a small dressing can be 
applied The tube is connected to a ‘ closed ’ drainage system as soon as the 
patient is returned to bed 

‘ Closed * Drainage — One of the factors in the undoubtedly improved 
results from the treatment of empyema during the past decade is the use of* closed 
drainage m cases where the lung is coUapsed If the skin and soft tissues are 
sutured closely around the tube and the drainage system is mamtamed closed 
b> a water-seal (fig 203), the sub-atmosphcnc pressure of the pleura is imitated 
and the lung encouraged to expand 

Maintenance of the * Cloied ’ System — In fitting up a closed drainage system 
It must be remembered that its effloency is dependent on its narrowest part 
A typjal apparatus (Fig 204) consists of the drainage tube (A), a glass connexion 
(B), a long length of rubber tubing (C) leading to the floor, where it enters the 
coliccung bottle vu a straight length of glass tubing (D), the end of which dips 
below the surface of fluid in the bottle If there is no leakage between the 
empyema cavity and the bottle, the sub atmosphenc pressure in the pleura 
causes the iratcr to nse up the gbss tubing (D) With each aa of rcspirauon 
this les el oscillates and the violence of a cough will blow the water out of the tube 
and possibly make bubbles m the bottle before the level ascends again to X 

sit 12 
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So long as pus descends into the bottle and tlw fluid level swings freely in the 
tube, the system is functioning well 

Failures m she Sysiem — ^Blocking at srane part or other by pus or fibrin flakes 
IS common and is recognized by absence of swmg m the tube (D) The most 
likelv site is at the glass connexion (B), which is invariably the narrowest pan 
of the system Momentary disconnexion for cleaning or judicious ‘ milkmg ’ 



\ 



downwards of the rubber tubing (C) may affect a clearance The internal open- 
ing of the drainage tube (A) may become occluded by expanding lung or a 
of fibnn and leakage of pus along the side of the tube will confirm the site of the 
obstrucuon Simple imgauon may suffice to free the drain^e, but in obstinate 
cases It is of help to cut the tube short and explore gently with a soft bougie and 
pair of forceps Another cause of error, easily remedied, is a kink or sagging 
loop m the tube (O 

Free bubbling into the bottle su^ests a leak m. one of three places— the 
apparatus between the empyema cavity and the outer air, or between the empyema 
and the bronchi Leakage at the skm tube junction is fairly common about the 
8th to 10 th or I2th day, but as scar tissue forms the tube is gripped more firmly 
and sealed again 

For the comfort of the patient it is important to see that drag or pull on 
tbe tube is avoided Most rubes he easily between pillows and pass through the 
head of the bed, and strapping can be used to take some of the strain of 
the drainage tube on to the skin of the back Safety pms around the long tubing 
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(C) (not through it) into sheets or mattress help further in rehe^ mg the pull, and 
patients when moving their position readily learn to steady the tubmg dunng the 
process 

Imgation of an Empyema Catity — The value of irrigating an cmp>cma 
cavity IS possibly more dependent on its mechanical than dismfectant ment 
The use of a dilute hypochlorite strfution is held to dissolve deposits of fibrin 
Mcrthiolatc (1-5000) m staphylococcal cases and 1 per cent acetic acid when 
D pyoeymeui is present are also of use If irrigations arc to be employed there 
IS one definite proviso that must be established before they are attempted — to 
wit, the absence of a bronchopleural fistula To pour fluid into a cavity which 
opens into the air>passages 1$ to invite an uncontrollable fit of coughing and 
possibly death from drowrung, 

Test for tronchopteural fistula A few cubic centimetres of a harmless dye 
such as dilute methylene blue are injcaed mto the cavity If the paueni coughs 
up sputum stained blue, it is obvious that a pleurobronchial communication is 
present Absence of dye from the sputum for twenty-four hours indicates that 
It IS safe to proceed with imgauon When imgauon is practised regularly, it 
can be made to serve another purpose, which is encouraging to both the patient 
and his nurse — that is, measuring the capaaty of the empyema cavity by filling 
it to overflow every few days and charting the volume 

The Management of an Empyema Drainage Tube. — 

Ckromt empyema u a most dtsabh/tg eondttton uhch emails rrwmhs of eonimuous 
treatment in nearly all cases it can be prevented by a proper tsnderstanding and careful 
managemait of t^c drainage tube 

Qosed drairuge is neither necessary nor desirable through all stages of 
empyema treatment When the pleural abscess has become localized effectively 




and the walls of the cavity arc rebuvely firm, the closed system can give place 
to ‘ open ’ tube drainage 

The empy cma drainage tube is cut short practically flush with the chest wall , 
u must not project enough to be pressed upon by dressings Attention is also 
dircaed to the lengUi and position of the rube wathin the thorax , it must not 
press upon the lung lest ulceration and hxmorrhage occur When a large casaty 
IS being drained it suffices to see that the tube is of suffiaent dimensions and 
that lateral openings are so placed that pocketing cannot occur 
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Havu^ attended to these injpottant detaiU> we are m a posiuon to proceed 
with the routine dressing , 

A safety-pm is fastened to the drainage tube jn order to obviate it slipping 
into the chest It is prevented from coming out of the wound bv anchoring 
the safety-pin to the chest walJ with a narrow adhesive tape {Fig 205) A 
piece of vaseline gauze can be placed beneath the pm around the tube, and the 
whole is covered by hght dressings Circumferential binders do not always 
present the dressing from shppptgj and they tend to restrict respiratory excur- 
sions Cofsettage (Fig 206) is the method which should be employed 

Contrast Radiographs — ^As it is impossible to determine the progress of 
healing from outward appearances and straight radiographs, and as it is essential 
to know the size and shape of the cavity, especially dunng the later stages of 
treatment, contrast radiographs at regular mtertals are indispensable Having 
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first excluded the presence of a gross fistula, opaque oil (neo-hydnol or lipiodol) is 
allowed to gravitate into the cawty, the patient lying with the drainage opening 
uppermost Radiographs in the antero-postcrior and lateral planes are taken. 
It bemg particularly important pot to ignore the lateral view (Fig 207) In this 
way a good estimation of the cavity can be gained and compared as successive 
films are taken at, say, weekly intervals When a fistula allows the iniected oil to 
run too freely into the bronchi, loose packing of the empyema cavity with gauze 
soaked m the opaque oil overcomes this difficulty As a point of economy, it 
should he realized that to fill a big space with either of the oils mentioned is very 
expensive, so dilution of the opaque oil vnth paraffin should be considered The 
ra^ological result will not be so emphatic, but even mth considerable dilution 
an adequate contrast film can be obtamed 

When should the Drainage Tube be Removed ? — It is dearly wrong to 
take out the tube while a large suppurating canty still requires drainage 
Temptation to remove the tube must be firmly resisted when the discharge has 
almost ceased and the patient’s ctmdiDon is obviouslv good Healing cannot be 
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guaranteed until the whole empyetna space has been obliterated, and this implies 
that a tube must remain m place until the capaaty of the cavity is less than 5 c c 
As the cavity closes the tube must be shortened approprutcly unul the empyema 
IS virtually nothing more than a chesc-wall sinus 

It IS safe to leave the original tube m situ right up to the end, but it may add 
to the patient’s comfort to subsuiute a somewhat smaller one when the process 
of healing is well advanced Tht pracitce of removing a tube to hate it aashed 
and boiled each day u to be deplored 

If the tube is frequently removed, mvanably there comes a tune when the contraction 
of the opening prevents the original tube bemg re inserted without pam and a smaller 
rube is usually placed in the sinus , at Jafer dates the process is repeated unul the external 
opening is totally inadequate This error m management is still too frequent 

Factors Requiring Special Consideratloa — As a result of the pleuro- 
grams and other data, it will become evident that certain cases require special 
measures if chroniaiy is to be avoided 

Mechamcally Imperfect Drainage — ^When confronted with a case where the 
extcmal opemng has been allowed to conttaa prematurely, steps must be taken 
to stretch It sufSaenily to allow tbere-inscrtion of a mbe of adequate calibre by 
(0) The passage of graduated bougies, or, preferably, {b) The inseruon of a 
laminana sea-tangle tent for twenty-four hours, but care must be taken to have 
a string attached to the tent for purposes of nithdrawaJ VPhen these measures 
fail the cause of the external narrowing 1$ usually due to osseous regeneration, 
and operative measures to ensure a sufRcientty large opemng are required 
With a long, narrow track it is important to be sure that the tube reaches 
almost (to within i m ) of the extremity of the cavity The length of this track 
can be estimated by soft bougies or, more accurately, by inserung a tube which 
IS radio-opaque (banum-loaded tubmg) and screening the patient 

In the case of an hour-glass empyema cavity the constncuon must be dibted care- 
fully until a tube of adequate sue can be passed into the bulb beyond the stricture 
It IS only by contrast radiographs that unsuspected pockets and tracks can be 
visualized If the gravity drainage of these is inadequate, further operative 
treatment is essenual, otherwise the infection may be perpetuated and ulumate 
healing postponed indefinitely 

Offenstte Discharge or conunuing profuse pus arc indications for a complete 
mvestigauon If the contrast radiographs show that the cavity is not draimng 
at its most dependent point the pauent must cither be placed m such a posiuon 
that the opening js able to dram with the aid of gravnty, or, if this is mcffecuve, 
operative measures must be considered 

Persistent Pain— If other factors have been excluded intercostal neuritis 
may be the cause This often responds icmporanly to micction of novocain, 
and in more resistant cases to alcohol injecuon or resection of the intercostal nerve 
Breathing Exercises —The importants of aiding re-expansion of the lungs 
by means of breathing exercises cannot be ov^r esumated Blowing vvutcr from 
one bottle to another is the iradiuonal procedure Unfortunately, the indis- 
pensable effort m expansion is not expiratory but inspiratory Excrases must, 
therefore, be directed towards improving the tone of the inspiratory mechanism, 
i c , the muscubture of the lower chest and diaphragm MacMahon's excrases 
arc unsurpassed Inspiration 1$ made agamst pressure applied to the abdominal 
wall by the hands of a masseur (F^ 208) The cxerose, repealed five or six 
times at each session, should commence within a few daj-s of the estabhshmeni 
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of drainage, and must be continued with increasing muscular effort until and 
after the empyema has healed It is of httle ^-alue to practise it only during the 



Fir is8 — lespusaoaM midctcsunipreuuK applied to tbeiMeouml will 

nstt of the masseur or doaor , the paoent must be trained to carry out the 
ezerase himself for hours, rather than nunutes, a day 

INSTRUCTIONS FOR BREATHING ETERaSES* 

Contmual pracoce and effort are both essenoal if the ucpamioa of the chest is to be 
unproved 

Set aside fixed penods each day for the cxeroses Do not become slack or forget them 
LMPORTAXr POINTS 

1 Think and oonceatrate on expanding the chest m the duection required. 

2 Apply pressure carefully over the part to be cxerased. Place the fiat of the hand 
vrell over the area and press firmly wuh the pairs. 

3 Breathe m quietly through the nose, breathe out completely with the mouth 
slightly open. 

4 Do each exerase x8 to 24 oises m groups of 6 , with a few moments rest benveen 
each group 

Side Expansion of Lower Ribs (Fig 209)— 

Lie with the knees bent, or sit with the back well supponed. 

Place the hinds well round the sides of the lower nbs 

Breathe in and expand the nbs out against the pressure of 
the hands 

Relax the pressure at the height of inspiraaon so as to 
obtain the fullest expansion 

Breathe out fully and at tlu end of the act press with the 
bands so as to expel as much air from the diest as possible 


* These instructions were compiled with the help of Miss Read, 
Harefield Sanaconum 
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Diaphragmatic Movement (Fif 210) — 

Lie as above 

Pbctt the hands over the front of the lo\>er nbs 
SO that the finger tips are nearly touching 

Keep the upper part of the chest still and 
breathe in 

Expand finniy round the front pan of the waist 
under the hands 

Breathe out slowly, first sinking the chest and 
then pulling in the upper part of the abdomen 
powcrfultf 


Expansion of the Lower Chest on One Side (Fig 
211) — 

Place the hand over the orea to be exercised (use the 
other hand to check movement on the opposite aide ) 

Breathe m, expanding the ribs outwards against the 
pressure of the hand 

Concentrate on making the effort only over the required 
area 

Release the pressure m the final stage so that the height 
of expansion is not held back 

Breathe out and help the finish with pressure of the 
hand 

Expansion of the Upper Cheat on One Side (Fig 
an) — 

Place the hand over the upper part of the chest with the 
fingers just below the collar bone Use the right hand for 
the left chest and vice versa 

Breathe in, expanding the chest upwards and fonvards 
against the pressure of the hand Keep the shoulden down 
and try to drive upper nbs up under the colhr bone 

Breathe our and drop the upper part of the chest Press 
wtih the fingers at the end 
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Backwards Expansion of Lower Ribs on One 
Side only (Fiy 2t2) — 

Sit slightly bent forwards 

Place the hand as far round on the back as pos- 
sible— the thumb Will be poinung downwards 

Breathe m and expand the nbs backwards against 
the firm pressure of the hand Slacken the pressure 
at the height of inspuauon. 

Breathe out and relax the lower nbs Straighten 
the back and spme slightly as the final pressure is 
given. 

Ft an 

COSCESTRATT ASO PERSIST 
SUCTION DRAINAGE 

\Then breathing excrases fail to produce the lung expansion which is 
aniiapated, the closed water-seal method must be assumed to be inadequate 
Direct mechanical suction by eicctnc or water pump is then some- 
times helpful An intervening ap wjih a manometer and automatic release, 
such as IS found on a Roberts’ botUe, prevents too high a degree of suction — 2-5 
mm Ilg IS the maximum for the average case higher figures may lead to fistula 
formation Su«ion may be mamiaincd for many weeks if necessary 
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POStXJRAL DRAINAGE 


Normally the action of bronchia! cilia and coughing remove secretions from 
the air tubes and mamtain them free from obstruction In certain conditions 
the infective process causes dilatations and cavities which cannot be properly 
cleared by coughing 

Postural drainage means the placing of the patient in such a position that the 
affected pan of the bronchial tree can empty under the action of gravity This 
IS somenrocs translated as getting the pauent m lean over the edge of the bed 
for a few moments each day — an almost useless state of affairs 

The actual position to be adopted has to be worked out carefully for each 
individual case, and the correct position of that case must be maintained for 
several hours at a time 


A brief descnpQon of the anatomy of the bronchi may help towards a proper appre- 
ciauon of the posiuon to be adopted In the first place it should be reahted that both 
sides have a similar distnbuuon and that the ‘ Imgi^ ’ process of the left upper lobe is 
the equivalent of a middle lobe Both lungs can, therefore, be discussed together 
The upper tote bronchus takes an upward course and gives off branches which describe 
the areas that they supply, e g , dorsal and ventral apical, axillary, and pectoral Drainage 
will be best with the patient m die uprtght position (Fig atj), leaning slightly away from 
the diseased tide 

The mddU Io(k bronchus leaves the mam stem on 
the anterior aspect and runs forwards and downwards 
There art two main branches, an upper and lower 
Drainage is effected by the pauent lying flat on the back 
(Fig 214) 




The lateer lobe mam bronchus is directed downwards, with a sbght outward and 
backward inclinaooa It gives off a senes of large trunks which supply the base of the 
lung and are the tubes most commonly affected m bronchiectasis As these branches 
be m front of the mam plane of the bronefaus, they are referred to as ventral branches, 
m distinction to less significant dorsal steins, of which the first is the most clearly de^ed. 
Drainage 1$ achieved by the pauent lying head doumeardt 

The head down position is the one most commonly required, and the most 
simple way of doing this is to raise the foot of the bed on high blo^ However, 
It IS difficult to prevent the pauent from sbdmg downwards by this method The 
soluuon IS to lay the pauent on the abdomen and to place a wedge of pillows or 
a chair at the centre of the bed (under the tna^ress) so that the paaent is balanced 
over the wedge with buttocks in the air (Ftg 215) 

A specially designed posture bed (Nelson’s type) enables a wedge to be raised and 
lowered at will without movu^ the paUent An. easily constructed apparatus is illus- 
trated m Fiir 215 , a similar frame m wood can be made at a low cost by any carpenter 
The centre support must be firm and of a height not less than from 18 to 20 in. If this 
can be made to detach by a senes of bolts and tbe incLited planes made as hinged fiaps, 
storage is greatly faahiated 
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Great emphasis must be bid on the importance of pcnistcncc with this form 
af treatment — it must be a question of hours each day, and with a little practice 
pauents can be induced to sleep upside down Anything under 6 or 8 hours in 
the 24 does not give postural drainage a chance of being effective 
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CHAPTER XXVIJI 

THE MANAGEMENT OF GASTRIC CASES 
By Hamilton Bailey 

Pre-operative Treatment — As a preliminary measure for operations 
upon the stomach, gastnc aspiration and lavage are indicated, particularly in 
the case of pylonc stenosis It is a good practice to send the patient to the 
operating theatre with the tube in position 

If the operation is conduaed under local anxsthesia and the pauent expenencei 
nausea during the operation, the stomadi can be empued The tube is left in position 
after the operation, whether it is partial gastreciomy or gastrojejunostoiny 

Patients -with gastnc lesions are very prone to post-operative chest comphca 
tions, and it is most desirable tliat the house surgeon should pay espeoal attention 
to an exammaaon of the lungs before a patient undergoes an operation upon 
the stomach 

Fractional Test-meal — See Chapter LXVl 
Aspiration of the Stomach —See p 97 

Feeding after Gastnc Operations —The post-operative regime vanes 
somewhat m dilfereat hospitals The following scheme will be found to be 
sausfactory 

Firif Teseniy-four Hours— KiX by mouth Rectal saline with glucose con- 
tinuously or 5 vj four hourly Oral hygiene Frequent mouth washes 

Second Day — Stenle water by mouth 5 | hourly * Rectal saline with glucose 
six-bourly 

Third Day —Stenle water 31), alternating vnih Benger’s or Allenburys 
Food Sm two-houtly Rectal saline eight hourly 

Founh Day — Sterile water 3U1, alternating with Bengcr’s Food 5 nj three- 
hourly Glycerol enema 

Fifth Day — Stenle water jiv.altemaUngwithBcnger’s Food 3iY,four hourly 
Sixth Day — Very weak tea (stramed) Custard, jelly, water ad hb 
Seventh Day — Pounded fish Wafer of bread and butter — no crust 
Eighth Day — Minced chicken 
The diet is then gradually increased 

VOMITING AFTER OPERATIONS UPON THE STOMACH 
During the first forty-eight hours after operations upon the stomach, a propor- 
tion of patients bring up bile m varyu^ quantities la order that we may be in 
a position to judge whether the stoma is ftinctiomng, orders axe given that the 
vomitus IS to be measured and recorded on a separate slip — 3 vomit chart 
A better practice is to pass a gastnc aspiration tube via the nose as a routioe 
Instead of a patient vomiimg, gentle aspiration is earned out if he even feels sick. 
Feeds must be stopped forthwith and fluid supplied by another route After 
twenty four hours, feeding is commenced with the tube still in situ If at the 
end of this penod there has been no tendency to vommng, the tube is removed 

* Feeds must be stopped for a tune if the patient vomits 
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It IS after forty-eight hours, if vomiung commences or large quantities of 
bile arc recovered by gastric asoiration, that a serious view of the case must be 
taken Obviously the stoma is not functioning — « ts very suspicious of a vinous 
circle 

In health the liver secretes about 50 02 of bile in twenty-four hours, and by 
the chart one can work out approximately how much is passing through the 
stoma In order to make these calculations the method of charung described 
above is absolutely essential If by the vomit chart you are not satisfied that at 
least half the bile is passing through the stoma, request an urgent consultation 
with the surgeon 


POST-OPERATIVC fMLAlATEMESIS 

1 Pass a gasinc aspirauon tube and wash out the stomach gently with 2 per 
cent bicarbonate of soda in normal saline at 120^ P , and into the last portion of 
the wash add a drachm of j-1000 adrenaline 

2 Have the pulse recorded hourly on a separate piece of paper pinned on 
the chart 

3 Give morphia J gr subcutaneously 

4 Get the blood grouped and arrange for a suitable donor to hold himself 
in readiness 

It should be needless to add that the surgeon must be summoned at the earliest 
possible moment 

Remote Severe Post operatue Afe/tfne— Severe meixna sometunes occurs a week 
to ten days or more after gastro-enterostomy Theparucuhr type of case this uncommon 
complication seems to favour is duodenal ulcer with stenosis When brnnorrhage 
occurs so remotely, It is unlikely that the bleedmg is coming from the anasiomosis— it 
IS the ulcer which is bleeding This type of hnoorrhage is liable to be overlooked, 
especially as the patient has been doing well up to the ume of us onset 

Dlood transfusion, and arrangeniencs for re transfusion if necessary, ts the creaunenc 
recommended 

Duodenal Fistula Following Gastric Opentlons —‘See p 199 
Acute Dilatation of the Stomach — See p 197 

IlfEMATEMESIS (NON-POST-OPERATIVE) 

Cases of hxmatcncsis are usually, but not invariably, admitted to the medical 
side It IS a good practice to have the blood grouped at the first available oppor- 
tunity, for blood transfusion may become ne«ssary urgently It is for cases 
of hrcmatemesis that dnp transfusion {see p 89) is indicated specially 

During recent years the conservauve treatment of bsmatemesis has under- 
gone a radical change The patient 1$ made to at up m the low Fowler 's position, 
and is fed instead of being starved The following is a rfsumi of the modem 
treatment — 

Diet — 

lit Jay. — ^Three pints of milk with three beaten eggs added are allowed Eight 
ounces of this mixture 11 given ihree-hourly If the patient is thirsty the mixture may 
be given even Immediately after ihc hxmatemesu On the other hand, if the panent 
docs not » ish to hav e the tmlk u is not forced upon him VTater may be given instead 
2nd Jay —As on the first day ..... 

3rd dav —If no further lucniatemesis, allow feUy, eggs, and custard 
inhK4Hfnf/> — ^Thc usual medical trearmcni for peptic ulcer 

Drlos A restless, anxious piucnt is given I gr morphia A tesspoonful of 

alkaline pewder is given four tunes t day, and a mixture containing 20 gr of iron and 
ammonium atrate td s 



188 


CHAPTER XXIX 

THE MANAGEMENT OF GALL-BLADDER AND 
PANCREATIC CASES 
By Hamilton Bailey 


Gm-STONE C0I.C Should be treated by hot fomentanons to the UDoer abdomen 
and an injection of morphia ActuaUy. morohia , t ^ abdomen 

often a, mtght be eapectS In severe »SX,l s°L »h7n"\oSbT " 

the injection of an ampoule of 10 per cent eluennn<«i.„.»^!J ^ 
relaxes smooth musculature ^ Sluconate, which 

Acute Cholecystitis — 

De/oyed rreorvtev, -The delayed treatment of acute cholecystitis stin.ibm. 
an accurate and confident diagnosis, but there niA r,„ stipulates 

evuemely good result, accnnn? tain tLs S^tmern 
subsided, cholecystectomy is performed attack has 

The detuls of treatment are very similar to those of the ncKcn.P ci, 
treatment of acute appendiaus (set p 194) The pauent iTniSi 5 
posmon Water only ts gtyen by moVfor two orTee i^ Aftel S’s'^™ 
a fluid diet IS subsututed unul aU the symptoms have subsS F™ ^ 
the randinon of the pauent gives nse to aLtety, the tempemfure^nd 1°°' 

Pre operanw rrettitttmt -Provtdmg the pauent has nor b™ a n 
recently, and has not had an attack of biliaty She jaundiced 

mrely need for more than otdtoary p,e op7m?„ i“ Tfs ? S"? “ 

however, to mstst on a high mtake of carbohvdtales tw-nrl r ^ 2 Ptavuce, 
hours before the opeianon Glucose may be prescnbc?S!Si?”.i” 
of barley sugar ^ conveniently m the form 

Post operative Treatment —If, as is not infreanenii^^ »!,- 
obese, special considerauon should be eiven t^ihc L,.«f patient is 

compheauons (see Chapter XXIV) P«venuon of pulmonary 

Drainage Tubes —In standard cholecvstectomv » Hrmno 
For the first forty eight hours there is a blood stained e»frf f “ uisened 
coloured portal blood from the bed of the gall-blaSr m S ’ usi^Iy dark- 
blood suggests the possibibty that the ligature on thi* Bnght red 

and requires the house surgeon’s watchftd atteimon ^ slipped 

escat^r -nount of bile 

theT^wr -tuated m 

tract ts almost neghible If bde^ e?mp5S“: t™.? “tr't 
the tube m too long than not long enough, although of course the m£sh“uirb= 
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shortened Occasionally the flow of bile is so profuse that doubt is entertained 
as to the integrity of the common bile-duct In such cases the stools arc examined 
dally If the stool is putty coloured, a specimen is sent to the laboratory for 
examination for the presence of bile 

In all cases of biliary fistula the slun m the immediate vicmity of the wound 
should be protected by an oily dressing 

ThoreK's Operation— kha cholecystectomy by Thorek’s method a strip of 
the gall-bladder is left attached to the Uver The mucosa of the strip is coagubted 
wath the diathermy After suitably patching the area with a piece of detached 
round ligament, the abdomen is closed without drainage 

After all operauons on the biliary tract, during early convalescence it is a 
rational procedure to presenbe a biliary antiseptic such as Felamine, which 
contains cholic aad and urotropine , the dose is one tablet t d s , p.c , mth a 
copious draught of water 

Records —A simple diagram mdlcaung the position of stones and other 
pathological features of the gall bladder and bile-ducts is more valuable as a 
permanent record than a long description (Fig 216) 



Obstruction to the Common BUc-duct — 

Pre^eratite TreaniiCTit —Jaundiced patients require extremely careful 
pre-operauve preparation The well-known tendency for jaundiced patients to 
bleed should be su/flcient naming for a thoughtful house surgeon to get the 
patient grouped for a possible transfusion without being told to do so There 
IS much also to be said for prescribing tcaspoonful doses of powdered calaum 
lactate dissolved in hoc water, or calaum gluconate in similar doses, t d s , for 
several days before the operation The ingestion of vnanun K, with or without 
the addition of bile-salts, has proved a most valuable advance m allaying the 
tendency to hannorrhage in jaundi^d patients Vitamin K should be given 
several days before, and conunued for several days after, the operation 

The remarks concerning the admirastiaoon of glucose prc-operauvcly for 
operations on the biliary tract arc doubly important m this instance, for the hvw 
cells ore choked with bile Glucose should be given by mouth and also by tectum 
Unless the obsmicuon has been relieved, it is unwise to give mtravenous saline 
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or a large blood transfusion to a patient suffering from obstructive jaundice 
Intravenous saline sweeps the bile pigments to the kidneys and the tubules 
become choked Anuna is liable to develop It is ihcrefoie necessary among 
other things to observe and record the urinary out- 
put of the deeply jaundiced patient 

Pesf-operatrce Treatment the Aianasement of a 
Choleeyaosto/rof Tube — ^The tube is led into a stmJe 
bottle {Fig 217) In profoundly jaundiced pauenis 
the h\er fimetum is at a low ebb and the flow of bile 
during the first forty eight hours is often discourag- 
mg If the bile is very thick the house surgeon can 
%cry gently irrigate the intenor of the gall bladder 
through the tube> using not more than an ounce or 
tuoofsaline To encourage a flow of bile intraien- 
ous saline can be giten scry cautiously A chole- 
cystostomy tube should neier be removed carl} , 
indeed, m almost every instance it is best to cur the 
retaining sutch on the tenth day and allow the tube 
to be extruded spontaneously 
Fit srr—A ined«ui* boni* Aianagemetit of a Tube tn the Cctmnon BiU-dusi — 
ISSviSim'SSjSSESiS A tube m the common bUe-duet should be the 
for bile {AfwH \ Ctmtrn) bouse sufgcon's Special carc He should give instruc- 

tions that It is to be left m and that be himself will 
remove it when the tune comes A tube often employed is a T-shaped one {Figt 
218, 219)1 and It IS necessary to realize that a track around the tube shutting 
It off from the penroneum must form before any thought of removing the tube 
IS entertained If a tube m the oommon duct is removed too early, of necessity 
bile leaks into the general pencooeal cavity 

When a T-tube has been used to dram the common duct, after a week it may 
be damped for an hour or two, m order to ascertain if the bile will flow into the 

T 

Fig 218 —T-tube tor dnuung the Fte — MiUigeC, T tube tor 

common bue-duct. ilraining the cononon bile-duct. 

duodenum If pam follows or Me drams around the tube, it is c»rtam that 
the tune for removal of the tube is not at hand Before removing a tube in the 
common bile-duCT it is very desirable to know if the path for the bile from the 
liver to the duodenum is free This can be demonstrated by injectmg bpiodol 
down the tube and having an X ray picture taken (Fig 220) After fourteen days 
have elapsed, one can be sure tlut piotecase adhesions have formed If m addi- 
tion It has been demonstrated radiolc^cally that the path to the duodenum is 
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patent, the T-shaped tube can be removed by a steady pull with e\ cry confidence 

Jeedtng of In patients with a total biliary fistula the adnsabiLty of 

collccung the bile and returning at least some of it to the patient should be 
considered In patients « hose general condi- 
tion IS good two or three ounces of bile can 
be mixed with fnut juicc and giten at fre- 
quent intervals Another method is to dilute 
the bile with saline and to adimiuster it 
per rectum A third method, which is 
especially indicated m very ill patients, is to 
pass a gastric aspiration tube and toadmmister 
the bile at intcr\"ah during the day into the 
stomach 

Stone Impacted In the Common Dile- 
duct Pribram’s Method of ‘Treatment — 

Ether dissolves cholesterol, many gall stones are 
composed of this substance At the operauon 
a rubber drainage tube without lateral fenes 
trations is insinuated through an opening m the 
common bile duct down to the calculus About six 
days later lipiodol is in)ccted down the tube and a radiograph taken The first treatment 
with ether is undertaken a few hours later 'The amount of ether used vanes with the dia- 
meter of the common duet When the dua is small only a few drops are used First the 
bile IS sucked out with a syringe The synnge 1$ then filled with ether, which is miected 
drop by drop Directly the patient feels pressure, sueuon is applied 'The injecuon 
IS repeated several tunes m this way Finally, t c c of liquid paraffin is iniected and 
the tube is clamped with a hxmostat The clamp remains until the patient feels pressure 
The procedure is repeated several tunes a day After a week s treatment a second 
cholanpograph is obtained The treatment is conunued until it is proved that bile 
IS passing freely from the common duct into the duodenum 

TIIC PANCREAS 

Post-operative Treatment —Escaping pancreatic {uices tend to digest the 
abdominal wall and the sutures contained therein It is advisable to foresull 
the possibility of a burst abdomen by applying an abdominal corset forty eight 
hours after the operation Digestion of the skin around the wound can be pre- 
vented to a large extent by smearing it with paraffin ointment containing o 2 
per cent of hydrochlonc acid, which renders the ferments impotent 

In the early stages feeds should be pancrcatized, and fats should be withheld 
as far as possible 



Fti 220 —Rad osr^b after lip odol hat 
been in ceied down a t tube I) nx in the 
common bile duct ahowing that the pathway 
to the duodenum i, unobttructed (K U 
Oeirull 
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CHAPTER XXX 

THE MANAGEMENT OF LOWER ABDOMINAL CASES 
By HamUtov Baii£Y 


FOWTER’S POSITION 

In order that purulent exudate shall collect in the pelvis rather than in the 
upper or middle abdomen, the aid of gravity is invoked It is not sujfiaent to 
order that a pauent be placed In Fowler’s position , it is neressary to see that 
the position is maintained effectively TTie house surgeon should imagmc 
purulent fluid within the peritoneal cavity and then go to the bedside to satisfv 
himself that the angle at which the abdomen is set is suffiaenily acute for fluid 
to mckle downwards If this is not done, 
George Ryerson Fowler’s pnceless gift to 
abdominal surgery — so simple, and yet so 
important— may be set at nought (Fig 221 ) 
In well-equipped hospitals there are special 
beds for maintaining Fowler’s posiuon Among 
a number of excellent spe<^y conscnicted 
bedsteads of Bntish manufacture may be 
Ft! aar — iacottm Fawicr't portion, mentioned the Lawson Tait {Ftg 222) and the 
Melbourne Thomas bedsteads , su^ a bed 
makes the maintenance of Fowler’s position a simple matter less lanshlv 
equipped wstinitions special supports known as the Sister Dens (Ftg 223) and 




the Burton ‘ donkey ’ {Ftg 224) are m use Both these latter operate beneath 
the mattress Fowler’s position can be improvised on an ordinary bed by a 
bolster beneath the thighs A better substitute for the bolster beneath the 
thighs IS one of the ‘ knee rests ’ such as the DunlopiUo {Ftg 225) or the 
Stay Put Qohn Bell & Croydon) {Ftg 7 X 6 ) These apphanccs are advantageous 
when Fowler’s position has to be maintained in a pnvate house All of them 
can be cffiaent, but the more rudimentaiy the apparatus the more stn« must 
be the supervision 
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High Towler’s Position —This is employed m cases of pemomtis The 
head of the bed is raised eighteen inches on wooden blocks {Fig 227) Better 
than blocks is a fitting supplied by Hoskms and Sewell, 
of Birmingham (Fig 228 ) , this bed lifter can be attached 
to any bedstead, and permits the bed to be wheeled about 
without any alteration of tnc patient's position ^ 

Special Note — Pressure on the under surface of the 
thighs occasioned by the bolster, and, to a somewhat ^ a 

lesser extent, by the other pieces of apparatus, fas ours _ __ 

venostasis and thrombQ«is in the vems of the catf Here Bun*w 

IS the starting place of many pulmonary emboli By 
ordering the legs to be excrased from the very first day of 1 patient being 
nursed in Fowler’s position, and also prescribing pulmonary gymnastics, and by 
seeing that these measures are carried out faithfully, I think it no exaggeration 
to say that during his term of office the house surgeon will prevent at least 
one patient from getting a pulmonary embolus 




Ft »JT-U»h 
m»int» ned by wooden W ’*•» 



Ft 2J8 — HiRh Po»Ict» yo* uon, 
uung the IlmLn, brd-<1cvilor and the 
Bunon d'lWey 


DRArSAGE TUOES 

A drainage tube m the loiver abdomen, while often a lifc-savuig measure, 
becomes. If unattended, a menace After forty -eight hours the tube must be 
turned and it should be shortened It is only by attenuon to these points that a 
facal fistula and intestinal obsmicuon can be awiidcd Picture a tube in the 
lower abdomen with the pauent in Fowler’s posmon , coils of intestine must be 
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m juxtaposiuon to the tube If the lube is left undisturbed, pressure neaosis of 
an adjacent coil of intestine is almost bound to occur , that such neglect favours 
intestinal obstruction is equally evident The lube must be turned at the end of 
forty-eight hours The retaining stitch should be cut and a safety-pin mserted 
through the tube Usually on the third day the tube should be shortened 
considerably Personally, I generally remove the tube on the third day and 
substitute a piece of corrugated rubber, but there is no funckmental objection to 
leaving a short tube through the abdominal vi-all 

To use gauze for the purpose of drainage is, I consider, unsound The heat 
of the body dries the absorbed pus and instead of the gauze funcuonmg as a draui, 
It acts as a bung Vaseline gauze is not open to this objection 


often 


PRONE POSTURAL DRAINAGE 
The prone position of draining the pentoneal cavity should be used more 
Obviously It is mechamcally sound As is seen in Fig 229, the left arm 
IS flexed and the nght arm is by the 
side The left leg is flexed shghtly, and 
the nght leg is straight The pauent 
lies m this posmon for from half to three 
hours, and in many cases of pelvic 
pentonius pus hterallypours out through 
the suprapubic drainage tube I have 
been astonished at the effectiveness of 
this procedure when earned out by a 
skilful sister Another great advantage 
of the prone position 1$ that it admits 
of considerable vanatioa in posture without tmpoinng dependent drainage 
These changes do much to relieve the weariness of any foed position, and 
obviate the ever-present menace— venostasis and thrombosis 
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THE MANAGEMENT OF CASES OF APPENDICITIS BY THE 
OCHSNER-SHERREN REGIME 

The house surgeon will soon fmd out whelber or not the surgeons to whom he is 
attached advocate &s mediod If they do, he will have some mterestuig and responsible 
work. I might add that many of my bouse surgeons have been brought up m schools 
opposed to the method, but not one, after lus term of oflice, has left unoonvuioed of the 
efficacy of the Ochsner Sheiren regime 

In any case, it is extremely useful to understand the correct details of the method, 
for the same principles are invoked by many 10 the treatment of certain cases of acute 
cholecystms, pancreautis, salpingitis, and pneumococcal pentonius, as well as ‘ late ’ 
cases of appendicitis. 

The surgeon will select the case which is to be treated by the delayed method. It 
will be a case of appendicitis of over 48 hours’ durauon, and particularly one where a 
localized mass is p^pable 

'Ja'King fne History — A carChfl history is essenuA Yaiticiiiar note is nude 
of the number of hours since the onset The history begins “ 10, 26, 55 hours 
ago ”, not ‘ last Thursday ”, or “ three tlays ago ” A careful inquiry is made as 
to whether the patient has mgested a purgative The exact amount and nature of 
the purgaave, and the ume u ivas taken, and whether it was vomited, are recorded 
The recent ingesuon of a powerful purgative may be a justifiable mdicauon for 
perfonmng operation which would otherwise be delayed 

Recording Physical Signs — ^The physical signs are recorded m diagrantinauc 
form {Fig 230) The extent of the ngiibty w marked by shading The presence 
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of a lump IS drawn as near as possible to scale on the diagram, and also outlined 
in indcbble penal upon the patient’s abdomen The presence or absence of 
hypcnrsthcsia is alw’ays recorded, and the findings of the rectal exanunanon are 
not omitted 

Leucocyte Count — When faahiies 
exist It IS a good practice to order a 
leucocyte count and to have it repeated 
daily or every other day 

Position — ^Thc patient is placed in 
high Fowler’s position (p 193) 

Charts— As a routine the pulse is 
recorded every two hours in graphic 
form on a spcaal chart In cases where 
anxiety is felt as to the advisability of 
continuing the treatment, an hourly or 
even half-hourly chart is employed The 
temperature is rclauvely unimportant 
and IS recorded every four hours 

Vomiting IS recorded on a separate 
piece of paper known as a tormt chart 
On this is entered the ume at which 
the vonutus ttns ejected, together with 
the quanuty and character of the fluid 
Dri/fs— It should be noted partic« 
ulatly that no morphine or its derivatives 
are given, and under no arcumstances 1$ a purgative administered Siilphonamide 

can be prescribed with advantage by the rectal or intravenous routes (tee P 36 i) 
When the rectal route is chosen the dosage is as follows — 

Sulphonamide ubiets 4 

Renal saluie ad 4 oz 

(Every four hours ) 

Average dose in adults i6g (3zublers)in 

fony eight hours 

CtmimwCMj Intraienous Saltne — As everything by mouth is withheld for the 
first 24 to 48 hours, continuous intraienous sahne and glucose must be com 
mcnced at once As a rule, there is no need to continue this form of therapy 
for more than 48 hours 

Diet —After 48 hours the continuous intravenous saline is usually discontinued 
For 12 hours after this the paaent may base cold pbin water to dnnk, but he is not 
encouraged to dnnk more than is necessary to satisfy his thint If b> this ume 
ctciythuig is not quite satisfactory, the plun nwer only by mouth is continued 
unul the end of the fourth day If, however, the pulse, temperature, and local signs 
arc sttisfactory, flavoured glucose dnnks and an occasional cup of commeraal beef 
extract (which make the patient think he is having something very nourishing 
when actually he is being gnen little more than flavoured water) are substituted 
On the fifth day feeding is usually commenced Small quantities of Benger s 
food, alternating with cups of beef extract, are given On the sixth day custard, 
jelly, strained gruels, and strained soups arc nllowcd Thereafter the diet is 
increased intelligently 

Setceh —The bowels arc left confined if they are not opened naturally On 
the fourth or fifth day a small glycerol enema is given Ko purgatives of any 
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kind are given until resolution is complete — that is, until the temperature and 
pulse have been normal for a week and pam and physical signs are absent — then 
Lquid parafiin, 2 drachms thnee dailv, is presenbed 

Co-operatwn tilth the Nursing Staff — The house surgeon should emphasize 
to the nurse in charge that he is to be called at anv tune she is not perfectly 
sausfied with her patient’s progress Particularly she should report to him 
(i) A nse m the pulse rate , (2) Vomiting , (3) Pam , C 4 ) In the later stages of 
treatment, diarrhcea or the passage of mucus in the stools (pelvic abscess) 

If the nurse is not conversant with the Ochsner-Sherren regime, it is as well 
to put a notice over the patient’s bed, “ Nothing by mouth , frequent mouth- 
washes only No purgatives ” 

Explanation to the Patient and His Fnatds — It is most necessary to explam 
in simple language to the pauent and his fnends what is being done and why he 
IS to be starved “ To try to ptevenl the appendix bursting ”, is what I tell them 
It is equally important to make everyone understand that an operation may 
become necessary during the course of the treatment In faiourable cases, 
durmg the first few days of treatment, the necessity of eventual appendicectomy 
must be broached in no uncertain tones and permission for it obtamed If this 
unportant detail is omitted, once the symptoms have abated theyiauent may take 
the nsk of getting a further attadc I always try to emphasize how lucky is the 
patient who has been tided over, and give the impression that such luck cannot 
be expected twice — that another attack is probable wiihm three or four months— 
and I rarely fad to get written permission for appendicectomy on a given date— 
usually two months after leaving hospital 

Special Points which Foretell Possible Failure of the Treatment.— 
A Rise in the Pulse-rate — An increased pulse rate is the most reliable single 
sign that it IS dangerous to proceed with the delayed method If the pulse-rate 
has increased even to points m the first four hours, operauon is often mdicated 
Temperature —A moderate nse m temperature is quite often indicative that the 
pauent is exhibiunga good reacuon to the infiammaiory process , it does not neces 
sanly mean that a local abscess is developmg, though this, of course, maybe the case, 
and will be revealed by the physical examination A moderate nse of tempera- 
ture with a pulse rate of So-90 does not foretell failure of the delated treatment 
Vomiting — After the first few hours, vomiting should always be regarded sen 
ously, and this by itself may be a sufficient indicauon to abandon delayed treatment 
Pam — A pauent undergoing delayed treatmcni should not complain of pain, 
as opposed to tenderness, after the first sir hours of treatment If he does there 
IS usually something mung, and this is a strong mdicauon for operauon 

Development of a Pelvic Abscess — The passage of mucus and relaxed stools 
is very suspicious that a pelvic abscess is developmg In all cases undergoing 
the Ochsner Sherten treatment a rectal examination should be made periodically 
If a mass can be felt, a daily rectal exammuon is necessary 

It should be needless to add that the Ochsner-Sherren treatment of appendi 
aus IS only to be undertaken m a p>t)perljf equipped insutuuon where operauon 
can be earned out (if necessary) at once 

In order that there should be no misunderstanding, the house surgeon is 
advised to get mto immediate touch with his chief if (i) The pulse is nsing , 
(2) The pauent vomits , (3) The paUem complams of pam , (4) The mark 
on the abdommal wall shows that file localized swelling is mcreasmg in size , 
(5) Signs of a pelvic abscess arc m evidence 
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THE MANAGEMENT OF SOME COMPLICATIONS 
AFTER ABDOMINAL OPERATIONS 

By Hamiltok Bailey 

So ERAL important complications are descnbcd elsewhere m the book, c g 
Post-operative Retention or Urine (p 235), Post-operative Pulmovarv 
Complications (Chapter XXIV) 

FLATULCNCE 

Flatulence causes much post-operative discomfort It occurs m some 
measure alter most abdaminal operations The fa//o«ing simp/c carminative 
may be prescribed — 


IV Aipinn gr xv 

Sod Bicarb '^ss 

Sat Volat ■^55 

Aq Alenth Pip ad ;$s 


Oil of ca/uput, on a Jump of sugar is of definite voJue in helping the 
patient to pass flatus A rectal tube can be passed and left m situ for an hour 
The best type of rectal tube has a terminal eye, and not one at the side bke a 
catheter If there is no contra-mdication, a turpentine enema gives much relief 
In more severe cases acetylcholine 0 i g every two or three hours for three doses, 
or a dose of picressm, preferably given intramuscularly into the deltoid, maj be 
prescribed It is inadvisable to order these drugs unless the wishes of the surgeon 
m charge of the case have been consulted 

Where severe post-opcraiive flatulence ends and paraljnic ileus begins, no 
one knows The treatment of the latter is difficult, and vanous views are held 
as to the best course to adopt If the patient is not responding to simple remedies, 
the girth of the abdomen at the umbilicus should be measured and recorded, and 
instructions given for a two- or four-hourly pulsc-rate reading to be taken and 
the surgeon to be Informed 

ACUTE DILATATIOV OF THE STOMACH 
Acute dilatation of the stomach is not oKcssnefj rare Bj the aid of the 
gastric aspiration tube acute dilarauon can be diagnosed and treated effiacntly 
even be/ore the paiioit tomits One vomit of the charaaensue fluid should 
alwajs be sufTiciem indication for the passage of the tube If we keep the condi- 
tion m mind and pass an aspiration tube when the patient feels nausea and has 
a rising pulsc-rate, milder degrees of acute dilatation, which may or ma) not be 
associated with paraljnic ileus, can be treated sueccssfullj. 

No possible harm can accrue from what may be called ‘ sounding the stomach ’ 
in suspicious cases I used to be afraid of distressing the patient, espcaallj 
when the diagnosis was m reasonable doubt, but so often has the benefit from 
the passage of a gastne aspiration tube outweighed the misdu-ectcd oimpassion 
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of Withholding it tto I feel most strongly that to procrasumte even for a few. 
hours IS the antithesis of good ludgement Over and over agam a quantity of 
dark fluid is aspirated, and the diagnosis of at least some degree of acute dilatation 
IS established Even if the stomach is fouiul to be empty, extremely important 
diagnostic data have been obtained 

Treatment of Established Cases — ^The prmaples are (r) Empty the stomach 
and keep it empty , <2) Administer contmuous intravenous saline , (z) Invoke the 
aid of gravity Posture, which until recently was given pnor place m treatment 
is, I consider, relauvcly unimponant This is fortunate, for to be compelled 
to turn a patient svith a laparotomy or suprapubic wound on to his foce, and to 
raise the foot of the bed, is not desirable if it can be avoided If the patient is 
responding to the first two measures — and usually the response is imdeniable — 
the appbcation of the thud is unnecessary 

In late cases the aid of gravity cannot be neglected The German method 
of placing the patient m high Trendelenburg's position is more generally applic- 
able than the prone position with clevauon of the foot of the bed 

PARALYTIC ILEUS 

The condition 13 very worrying, and there arc two schools of surgical opinion 
regardmg its treatment 

The school of stimulation prescribe drugs to stimulate pcnstalsis 

The school of resi believe that to try to stiroulatt the gut in this condition is 
like whippmg a ored horse (Ftg 231) 

Apart from all other considerations, gastnc aspiration should certainly be 
instituted by the house surgeon as early as possible, for not infrequently the 
condition IS assocuted with at least some degree of acute 
dilatation of the stomach 

I ant strongly of the opinion that once distension 
has occurred any drugs designed to stunulate pcnstalsis 
ftirther leopardize more hves than they save Even the 
newer pteparauons such as acetylcholine, dotyl, and 
esmodii coroe under this category Followers of the 
school of rest prescribe morphia, to be followed, after 
the patient has had a good rest, by a turpentine or ox- 
bile enema Ana gas gangrene serum is also presenbed 
If these measures are not effective and the pauem is 
expeneuang nausea or vomiting, gastnc aspiration is 
essential Continuous intravenous saline and glucose 
is administered Cajupui oil, i nun , may be ordered to 
help the patient to pass flatus, and this can be repeated 
after six or eight hours Another tuipenune enema 
IS given , even if this should produce no result, pro- 
vidmg the diagnosis is assured and the patient’s 
condition is not deteriorating, a further twenty four 
Intestinal aspiration {see p 100), as yet in its infan cy, 
may well prove the solunon to the treatment of this most difficult 
problem 

A spinal anesthetic is someomes effective when other measures have failed 
In a desperate case I have had success by giving a spinal anesthetic and then 
passing a sigmoidoscope A rectal cube was insmuated high in the colon through 
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hours’ rest is ordered 
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the sigmoidoscope Whether the good result wns due to the spinal anxsthetic 
Of the intubation I do not know 

Potter’* Preventive Treatment of Paralytic Ileus —It should be noted care 
fully that this is prevenuve treatment, 1 c , the tteatmeni is stoned before distension 
occurs 

Potter describes his treatment as follows — 

1 Pitressin, J cc, is given mtramusoilarly, preferably into the deltoid If given 
subcutaneously it is often absorbed too slowly to produce the desired cfiect 

2 The initial dose must be given in the presence of non ^stended intestine Hence 
the first dose is given at the beginning or immediately after the operation, and it is given 
twice a day for eight to twelve days 

My experience is that both pitressin and acetylcholine are valuable, providing 
they are commenced before the distension occurs Both can be dangerous if 
given later In a few cases acctylchohnc can have the exactly opposite cfTcct 
to the therapeutic action for whi^ tr js intended 

FmCAL nSTUlA 

The first thing to do is to be quite certain that there is really a fxcal leak 
Many times a fxcal fistula is reported when in reality a foul, f-rcal smelling pus 
lias been discharged from the wound The passage of flatus v ith the discharge 
IS proof positive of a cammumcaiion with the bowel 

The house surgeon will institute the following measures — 

1 Place the patient m Fowler’s posiuon 

2 Provide free exit for the fircal matter through the abdominal wall by the 
inseition of a soft corrugated rubber dtam 

3 Provide efllcient corsettage to the wound {stc p 26) After the corsets 
have been applied he should make certain that they are su/fiaentJy oght to prev cm 
the wound bursting open, but still allow free drainage of the vs'ound 

4 Make arrangements for the prevenuon of skin exeonauon 

The Prevention and Treatment of Skin Excoriation —This ts a difficult 
problem The number of local applications which have been recommended 
for the purpose are so numerous that this, m itself, is good evidence that none is 
universally satisfactory I have tried them nearly all, and have found much the 
best IS kaolin paste, providuig 11 1$ apphed as soon as possible after development 
of the fistula A sufficient quantity of sterilized powdered kaolin is mixed with 
glycerin to make a thin paste It is applied to the skin surface, and over it is 
spread a generous quantity of powdered kaohn The application is renewed 
every SIX hours 

5 «cficm —The higher the fistula in the alimentary canal the more skin excori- 
ation rrust be expected This reaches its zenith in cases of duodenal fistula 
Undoubtedly, some form of suction apparatus to remoie the enzyme-bden 
discharge is a fundamental procedure In cases of duodenal fistub suction is 
impcntivc 

Potter has found that a glass upped rubber tube connected to the sucuon 
apparatus operated by the patient himself is a sausfaaory method of applying 
the sunion in appropnatc cases 

Drwt'i and Diet — Pulv cret aromat , given in icaspoonful doses every four 
hours, helps to thicken the disclurge and so prevents an unbndicd outpouring , 
it also has the effect of lessening the ofTcnsweness of the fxcal discharge After 
a few days the patient seems to develop a tolerance to pulv cret aromat and 
the dose has to be increased I have found that a better practice is to 
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substitute isogel for the chalk powder for foitt or fite dajs, and then to return to 
the powder 

Diet should consist of milk preparations at frequent intervals, and three times 
a day the white of an egg should be given 

Watch must be kept that the patient is receiving an adequate fluid intake 
Timely administration of mtravenous saline and glucose will prevent dehydranon 
In the case of high fistula a je)unostomy for feedmg purposes may have to be 
considered, for the higher the locauon of the fistula the greater the menace to hfe 
Prone Postural Treatment — In scleaed cases, and especially during the night, 
the pauent can be placed in an anterior Bradford frame with a sUt m the region 
of the fistula {Fig 232) A bed pan 
beneath the opening serves as a recep- 
tacle for the discharge Within a 
very short ume the patient accustoms 
himself to sleeping on the frame. 

BURST ABDOMEN 
Prevention. — Certain conditions 
are known to predispose to burst 
abdomen Amongst the more import- 
ant are the following (i) Violent or 
persistent cough, (2) Infection of 
the laparotomy wound, (3) Intestinal 
obstruction with distension , (4) 

Escaping ferments, notably m acute pancreatitis , (5) Hasty closure of the 
wound , (6) Asates , <7) Estreme debility of the pauent— tissues fail to heal 
There are many occasions where the acadent can be prevented by suppomng 
the abdominal wall with laparotomy corsets {se« p 26) 

Immediate Treatment.— From the clinical standpomt, burst abdomens 
are of tivo vaneties The house surgeon may be summoned hasuly because the 
wound has given way and coils of mtestme are prolapsed on to the abdominal 
wall This IS the common variety Less frequently the wound breaks open 
more quietly, revealmg a mass of reddish tissue beneath One hopes that this 
mass IS the rectus muscle, but it neaciv always turns out to be a coil of small 
mtestme covered with granulauon tissue In other words, the abdominal wall 
has given way a few days before, and the prolapsed cod has been coiered only 
by skm Thus it comes about that if there is uncertamty as to the nature of the 
reddish tissue it is safer to ascertain this pomt in the operatmg theatre 

The unmedate treatment is to cover the wound and the prolapsed contents 
with hot moist gauze The pauent is told not to cough if this can possibly be 
avoided Fam and shodt are singularly absent, but m order to quiet the pauent 
and to aid relaxauon under fne aniestbetic, morphia, gr , is administered at 
once, and arrangements for operauon are made forthwith, 

STITCH ABSCESS 

In these days of absolutely stenie catgut it is improbable that sutch abscesses 
are often due to suture matenaL If numbers of cases occur in a short space 
of ume, there is probably somethmg amiss m the sterile ntual of the theatre 
On one occasion, after a prolonged search, an epidemic of sutch abscesses was 
traced to infected powder used with the rubber gloves 
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Sutch abscess is treated m the same way as any other abscess, but it should 
be noted that a little redness around the wound is not always the signal that a 
fomentation should be applied, and the su^eon's wish should be consulted in 
such eases If the whole wound is inflamed, precautions against a burst abdomen 
should be tal.cn forthwith 


PERSISTTNT IHCCUP 

Persistent hiccup is a distressing oimplication, sometimes seen after abdominal 
operations, although it is by no means rare m urxmic subjects It is a senous 
complication, distressing for the wretched pauent, upsetting to the othc patients, 
and distracting to the staff Morphia sometimes controls it for a tim", but 
persistent hiccup is almost untouched by this drug 

The numerous remedies whidi have been recommended arc dnei^nc m 
pnnaple We will assume that carminatives and holdmg the breath h3\e been 
tned uithout aiaiJ The first thing to do is to make certain there it no dilatation 
of the stomach, by passmg a gastnc aspirauon tube In relevant cases it is a good 
practice to take a sample of blood for a blood urea estimation A reliable method 
of treatment is to get the pauent to mhale air containing an excess of CO. A 
homely method is lo get him to breathe in and out of a thin paper bag for half 
a minute or so at a stretch The inhalauon of 5 per cent CO, is often effects e 
It IS quite useless to blow the CO, m front of the pauent’s nose , it must be 
given properly with an nnsstheuc mask Inhalauon should be given from 
3 to 15 minutes and charted thus — 

Time CO, /nfia/eJ for Freedm frm Hieeup 

3 30 a m 10 minutes 20 minutes 

4 8m $ minutes 30 minutes 

I hate used the method in a number of cases with favourable results A 
State registered nurse is quite capable of using the method once it has been 



demonstrated to her The sparklet " resusatator ” with a mask attached (Fig 
233) w-as designed by me so that objeaions to a nurse gisingCO, were overcome 
Some speak well of an inhalation of amjl mtnte, and among the newer 
remedies benzedrine sulphate in doses from 10 to 30 mg must be mentioned 
Several reports have been published where a dose of 10 mg (two tablets of 


202 


S UR Cl CAL HANDICRAFT 


benzedrine) has controlled the hicctiping for twenty minutes, when the dose 
can be repeated, if necessary, for two or three doses I base tned this remedy 
but have had no success with it 

Fir^Uy, exposure of the left phreuc nerve and injecting it with local anes- 
thesia IS a comparauvely tnvnal procedure On several occasions I am sure that 
this measure has proved hfe savmg 

ACIDOSIS 

(Ketoat) 

Aadosis is a well known comphcation after general anssthesia m children 
For Rothera’s test, see p 45 

Prevention — After emergency operations on little children it is a good 
practice to order salme and glucose per rectum 

Aadosis should be suspected when vomiting for which there is no apparent 
reason contmues for more than forty-eight hours after operation and the patient 
IS a little child A charaaensac odour of new mown hay m the child s breath 
helps to confirm a suspiaon of aadosis 

Treatment. — 

Glucose — It IS of the utmost importance to get glucose promptly into the 
arculation Six to eight ounces of a 10 per cent soluuon of glucose m salme 
arc given slowly pet rectum This is repeated every four hours The nurse 
shotfid be told to report if the soluuon is not retained If this is the case, a 5 
per cent solution may be given subcutaneously In urgent cases a 5 per cent 
soluuon may be given intravenously The stomach should be washed out if 
vomitmg contmues, using a small stomach tube 

Other Forms of Treatment —Sodium bicarbonate m large doses is useful 
and iQSulm is stated to be of value Regarding the administration of the latter, 
It 18 advisable to seek the help of a medical coUeague 
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CHAPTER XXX! I 
THE RECTUM 
By W B Gabriel 


PROCTOSCOP\ 

Tin: rcaum should preferably be empty, but a httle formed fiscal matenal is 
no great handicap, for it can be removed by swabbing The tubular proctoscope 
234) proved efBaent both for diagnosis and proctoscopic treatment 
Bnlliant illumination is essenual The angtepoise standard light has prosed 
most satisfactory for a rectal examination Proctoscopes are now on the market 
with a built'in electric light attachment The proctoscope is sterilized by boiling, 
and IS laid on a sterile towel to cool 
Fitted with Its obturator, and lubn- 
caied, the proctoscope is passed by 
gentle pressure into the anal canal 




If the pauent is lying in the left lateral posiuon, with his knees drawn up, the direc- 
tion of the anal canal is upwards and forwards The proctoscope should accordingly 
be passed at first towards the panent's umbdicus , when the instrument is felt to pass 
tf^ugh the anorectal ring into the rectum its direaion is altered {Fig 235), the tubular 
pan now being duected more posienorly 

The proaoscopc is inserted up to the full distance allowed by the flange , the 
obturator is withdravra and the light directed m If the patient relaxes properly, 
the lumen of the rectum will be seen to open as air enters 

The normal mucous membrane is pale Capillancs and someumes mbutanes of 
the supenor hxmorrhoidat vein are visible Any change, e g , inflammation, ulceration, 
or neoplastic formation, will be observed 

As the proctoscope is withdrawn, the mucous membrane begins to close m , 
prolapsing internal hxxnoirhoids mil beooine apparent as they bulge into the 
lumen of the instrument As it is withdrawn Cirther, lesions in the anal canal, 
e g , a fissure, will become apparent 
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If the problem is that of bleeding mt defxtation, il is often adTisable to introduce 
the proctoscope a second tune, and ask the patient to strain down as it is wichdrann 
in this way the internal piles become congested and a bleeding point may be revealed. 
The frequency with which bleeding comes from a superficial fissure in the anal canal 
deserves menuon 

Records — ^The results of a rectal exanunation arc conveniently rccoided 
by the use of two circles (Ftg 236) The outer circle represents the anal margm, 
the inner circle represents the upper end of the anal 
canal Local lesions such as piles, fissures, fistulx, 
etc , can be shown m a graphic manner The same 
system is used for recording operative procedures in 
this region 

SIGMOIDOSCOPY 

The passage of a sigmoidoscope is commonly 
required as pan of a rectal exammauon, and is readily 
performed immediately following digital and procto- 
scopic examioauon without anxsthesia or further 
preparation A proximaUy-lit sigmoidoscope such as 
Yeomans’ {Fig 237) (with S-in or lo-m tubes) or 
Morgan and Officer’s pattern (25 cm ) has many advantages 

Sigmoidoscopy is earned out with the paiieot m Suns’ position. The instrument, 
warmed and lubricated, is passed through the anal canal into the ampulla of the rectura 
The obturator is removed and the eyepiece, light, and bellows are atuched The rest 
of the examination is done under direa vision and no attempt should be made to pass 
the instrument blindly mto the upper part of the rectum 

After careMly examining the rectal ampulla the sigmoidoscope is passed in fanher, 
and at tlus stage, while following the sacral curve, the outer (eyepiece) end of the mstru 
ment must be held rather far forwards , if this 1$ not done sumnencly the inner end of 




the tube will impinge on the anterior rectal wall and in consequence the lumen of the 
rectum will not be apparent When the upper tectum has been reached at about 6 inches 
from the anus the direcuon of the bowel forwards and to the left must be followed , the 
uppermost, left, valve of Houston must be passed and the instrument will then proceed 
through the recto-sigmoid region mto the lower pelvic colon Spasm or an organic 
stricture iray, however, prevent this Durmg the examination air should be gently 
blown m with the bellows to keep the bowel lumen opened out , forable air distension 
should be avoided as it may cause pain and spasm 
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The presence of blood and mucus should be noted and any organic lesion 
such as inflammation or ulceration of the mucosa, polypi, or a carcinoma must 
be rccogmzed The total distance visualized should be recorded, also the 
distance from the anus of a polyp, etc , and the quadrant affected If a caremoma 
IS seen a portion of the edge of the ulcer should be removed mth Brunings or 
a punch forceps for biopsy, and is a safe and routine procedure 


PRCPARATIOV FOR OPERATIOV 

In some cases no preparation « required for instance, before opetung an acute 
anorcaal abscess the adnunislration of an enema causes unnecessary suffenng The 
skin preparation in such a case is postponed until the anxstbetic has been given 

Routine Operation — In the case of a routine rectal operation the follownno 
schedule is suitable — 

EicrtiHj fcMt one before Operation ^An aperient, graded according to ihe patients 
habits, IS ordered 

Oijv before Operation — 

A amalJ dose of salts 

Etcmng A soap and water enema , perineum to be shaved , bath 
Diet Light lunch and dinner 

Oav of Operation — ^Two hours before the operanon the rectum is washed out with 
half 0 pint of plain water 

Radical Operation longer penod, 1 e , five to ten days, should be allowed 
for the preparation of a patient for a radical exosion of the rectum The diet 
should be of a light, low residue character, and the free intake of fluids should be 
encouraged 

The general preliminary exatiunatioa will include a survey of the heart, lungs 
blood pressure, and urine analysis Pathological mvestigauon will include estimation 
of Che blood urea, blood group, often also tfie red cell count and hxmoglobtn Suitable 
relatives should be grouped with a view to having an available donor tested and cross 
matched prior to the operation 

^^pcficntr — An aperient such as J 02 of bqvud paraffin and { 02 of milk 
of magnesia Is given orally each cvemng, and a soap and water enema is adminis- 
tered on alternate nights, the last enema being limed for the evemng before 
operation A rectal tube is passed a few hours before the operation with the 
obicct of ensuring that the pauent comes to the operation with a rectum which 
IS free from fluid 

Skin Preparation — In all cases in which an evasion of the rectum may be a 
possibility, It is the house surgeon’s duty ro see that both the abdomen and 
perineum are prepared for operation, and m male cases he should tie in a gum- 
elastic coud <5 catheter immediately before the pattent is brought to the operating 
theatre 


POST-OPERAXm: TREATMEVT 


Immediate — The patient is returned to bed and is placed on his back, at 
an> rate for three or four hours or longer, in order to assist the firm support of 
the ana! dressings Retention of urine is often a difficulty after rectal operations, 
but the number of cases which require caihclcnzauon has been grcatlj reduced 
by the hj^podcrmic injection of i c c. of dorvi or csmodil to stimubte contraction 
of the bladder musculature 


lint Day— Remove the tube from the rectum by gentle traaion twenty four 
hours after operation Cut off the excess of gauze but leave m situ the comers of 
ihir have been tucked into the anal canal Change the outer dressing and dress with 
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gauze soaked m eusol lotion Apply dressing iirmly with a pad of wool and T bandage 
This should be done morning and evening Fluid or scry light low residue diet 
Second Day — Dress as above morning and evening 7 30 p m Liquid paraffin 
i oz Cascara evacuaat i drachm (ot eqiuvalent apencnt) 9 o p tn Milh of magnesia 

I oz m an equal part of water 

Third Day — An olive oil and gruel enema (see p 104) is given into the rectum 
before the bowels move this is given before or after bre^ast accotdmg to whtthei 
the patient feels the bowel action imminent The patient should retain the enema for 
five to ten minutes, and then pass it tathout straining A bed pan should be used for 
this first acuon if there is no hamorthage in the stool a commode or a neighbouring 
W C. can be used for subsequent actions Light or ordinary diet. 

It should be noted that in certain cases — for instance, after amputauon of a 
rectal prolapse — it may be desirable to postpone the first bowel action oil the 
fifth to the seventh day after operauon In suck cases clear instructions must he 
giien to the nursing staff 

Daily Dressings — The routine for subsequent dressmgs is as follows 
The patient is placed on his or her left side with the buttocks lifted out over the 
edge of the bed , a mackintosh sheet is 
placed underneath and is led over the side 
of the bed into a bucket The anus is 
gently imgated from a douchc'Can which 
IS fined with a yard of rubber tubing and 
a single nozzle (Fig 238), carefully stenl* 
tzed before use, with 2 pmts of dilute 
peroxide solution, or dertol } oz to a pint 
A firm gauze dressing is then applied, the 
gauze being soaked m eusol , a comer of 
the gauze should be tucked into the ami 
canal with sinus forceps and the excess 
arranged firmly outside The patient is 
allowed to take a bath on the evening of 
the third day, and thereafter morning 
and evening before the dressings The 
bowel actions are regulated with Lquid 
paraffin and cascara or magnesia, accord 
mg to individual needs, care should be 
taken not to oier-purge the pauent 
When a clean healmg surface is present 
the dressmg may be changed to louo 
rubra, cod User oil and s’aseline, or a 
scarlet red ointment In the final stages 
of healing the anus should be kept dry b> the appheauon of a zinc, starch, and 
boric dustmg powder 

Management of the Sphincter. — In pracucally all operauons on the anal 
ranat and lower rectum, open wounds must be left to heal by granulation- It 
is the house surgeon’s duty to supervise the healmg of these wounds and ensure 
that premature healmg and bndgmg do not occur A successful result, particu- 
larly after operauons for cure of fissures and fistuLe, largely depends on careful 
dressings, and on the management of the sphmeter 

Painful dressings may be eased smearmg the gauze which is to be tucked 
into the anal canal with a zme and castor-oil cream, to which 3 per cent anxsthe«in 
or decicain (Baver) mav be added In most cases it is found advisable, in addition. 
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to perform a routine dilatation of the anal canal after operation , this may be done 
digitally, or by passage of St Mark’s Hospital dilator (Fty 239), the larger 
pattern of this dilator has a maximum diameter of i mch 

In the management of fistula cases after operation the passage of this dilator 
once a day from the fifth or sixth day after operation is advocated The passage 
of a dilator docs not exclude the necessity for penodic- 
ally cxamimng the granulating wound with a finger and 
probe, by which means any roughness or pocketing, or 
the presence of unopened tracks, may be detected and 
suitably dealt with 

Undue exuberance of grantd&tions should be an tndica Ft *19— St vurk , 
lion for paring them dovvn with scissors and cauterizing Hoipul diUior 

them with a suck of silver mtrate 

In cases of fissure the dilator may uiih advantage be passed twice daily from 
the c\ cning of the fourth post-operative day In these cases, even after the fissure 
has healed, it is advantageous for the patient to have a dilator for passage at in- 
creasing intervals, to make certain that the calibre of the anus is maintained at 
Its proper size 

MANAGEMENT OF REACTIONARY OR SECONDARY 
H%A 10 RRHAGE FROM THE RECTUM 
Untoward hemorrhage occasionally occurs after a rectal operation 
Reactionary hemorrhage from an exposed vessel calls for no special comment The 
house surgeon must secure and ligate the vessel promptly 

Reactionary or secondary hxmorrhage /torn tnstde the reftum is 3 more senous 
complication, and the method of dealing with this by plugging the rectum should 
be clearly understood 

Method of Plugging the Rectum —After giving an miection of morphia 
the pacienc is placed on his left side with buttocks well over the edge of the bed 
A large proaoscopc is passed, and a 
large amount of blood and clot will be 
evacuated The rectum is imgatcd \v ith 
hot (105’ F) lotion With the procto- 
scope still in position, a stout-wallcd 
rubber tube of 1-in outside diameter, 
with a gauze ‘ surround ’ wrapped round 
It and smeared with vaseline, is pushed 
into the rectum through the proctoscope 
(Fig 240) As soon as the tube and 
‘ surround ' ate felt to sLp into the rec- 
tum, the proaoscope is withdrawn over 
ihcouKtfteccndofihctubc Tncu™ 
lurrounJtd by nuze into ihe rertum ihrroBh • noVV bnngS the gauzC Up 

f fWIcMfoPf (/-iwr Pn-KipM • i j .u . _ ^ 

va<n« cf Rtciai i,urtery , II *• g gain sf the anal Canal, and m this posmon 

cIBaent pressure is exerted agamst a 
bleeding point in the internal hxmorthoidal region A stout safety-pin is passed 
through the tube just external to the anas, and a gauze stnp, severaj ^ length, is 
wound round the tube, between the anus «id the safcty-pim A firm pad of 
gauze and wool is applied The foot of the bed is raised on blocks, and the 
usual general treatment of hjcmorrhage »s adopted 
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The external dressing is inspected at r^:ular intervals to see if further bsnior 
rhage is taking place This very seldom happens, and the tube and ‘ surround’ 
are removed by traction forty-eight hours hter a preliminary rectal mjecuon 
of ohv e oil should be given, and a plain tube (without gauze) should be left in the 
rectum for another day to reveal any further bleedmg 

MANAGEMENT OF A COLOSTOMA 
Opening a Colostomy — colostomy is sometimes left unopened at the 
time of operation, and it is the house surgeon’s duty to open it twenty-four to 
forty eight hours later The indication for doing this is the complaint of attady 
of colicky abdominal pain and the development of abdominal distension A 
cautery should be used rather than scissors, because less hemorrhage will result 
No anxstheuc is required the patient can be assured that the opening will be 
made painlessly 

After-treatment — The skin sutures should be removed from the colostomy 
wound not later than the sucih or seventh post-operative day if left in longer 
than this, stitch sepsis is likely to develop The glass rod is left m for at least 



two weeks, and at the end of that tune maybe removed, or if it appears advisable 
on account of incomplete healing to hold up the colon for a longer period, a 
rubber tube with overturned ends (Ftg 241) may be substituted for the glass 
cod It is softer and can be worn comfortably even when the patient is sitting up 
out of bed 

Care of an Artificial Anus — The first bowel action from a colostomy may 
take place spontaneously on the second or third day after operation A gentle 
apenent such as liquid paraffin (i oz ) and milk of magnesia (J or ) may be given 
on the third or fourth evening after operation, and if difficulty is experience m 
promoting an action, an injection of x oz each of glycenn and chve oil may be 
run into rte proximal opemng Subsequently the aim should be for the patient 
to have a motion from the colostomy eadi morning after br»kfast, and sometimes 
a smaUer one about tea time 




THE RECTUM 


209 


Altavatne Routwe — In some cases the advisability of giving a daily w-ash-out imo 
the colostomy may be considered It has the disadvaauge that a state of catarrh mas 
be induced in the colon by this rouune, particularly if soapy water is used for the iniec- 
uon Normal saline is preferable, but even so the bowel is likclj in time to become 
irritable and contrarted More serious drawbacks are that occasionally, if a colostomy 
washout IS given too forcibly, some of the fluid may be forced back into the ileum and 
produce abdominal pain, and rarely the t»lon has been perforated by a recta! tube being 
thrust through the bowel wall, or through a diverticulum, with the rapid onset of pentonitis 
Late Management. — Some technical points are involved in the late manage- 
ment of a colostomy — 

1 If the colostomy is a loop type made pnor to a perineal excision of the 
rcaum, it will be advisable to render the distal colon and rectum as clean as 
possible m preparation for the second-stage operation About a week after the 
colostomy operauon 3 to 4 oz of ohve oil should be run into the distal colostomv 
opening each night through a tube and funnel, and in the morning the patient 
IS placed on a bed-pan and a wash-through is given in a simibr way the solution 
may be warm vratcr, saline, or saline and bicarbonate 

2 If the colostomy is a palliative one, it may be helpful to give a saline wash through 
in a similar way two or three times a week, jn order 10 keep the distal bowel as dean as 
possible and remove irritating blood and mucus from the rectum 

3 The late complications of cofoscomy are skin stenosis, spur retracuon, prolapse, 
and formation of a ventral hernia For some of these a secondary operauon for recon 
struction of the colostomy may he needed 

Diet of a Patient with a Colosiomy.— The intake ©f roughage ’must be regulated 
according to the individual patient usually it is advisable 10 allow no green vegetables 
at first later fruit, then salads, are given, and as the patient's convaleseenee proceeds, 
a full diet can be worked up If the bowel is sluggish a small portion of stewed apples 
or prunes in the evening often proves more eflicaaous than Ixxauves such as senna or 
magnesia 

MANAGEMENT AFTER EXCISION OP TIIE RECTUM 
When the patient is returned to bed after an excision of the rectum, whether 
perineal or combined, he should be pbced on his back, the sacrum and perineal 
dressing testing on a partially inflated air-nng The dorsal position assists 
the falling backwards of the pelvic organs, and for the first few days after 
operation the patient should not be allowed to he on hts side 

The foot of the bed is raised on p-in or 12-in blocks, and for the first twenty- 
four hours after operation the chief care is in regard to the cardiovascubr system 
The blood pressure should be taken on the patient’s return to bed, and a half hourly 
record kept of the pulse-rate If a dnp blood transfusion 1$ given this will need watching, 
and when the blo^ has finished running, a conunuous saline and glucose drip (at the 
rate of 40 to 50 drops per minute) may be continued Officer's pattern of transfusion 
apparatus is particularly suitable for these cases {tee p 90) 

The state of the lungs will need careful connderaaon , if there should be any sign 
of a moist bronchitis, the blocks must be removed, and the patient inclined up at a gentle 
slope It should be observed that a high Fowler position is most undesirable after 
cxasion of the rectum, as pressure sloughing of the sacral end of the wound is prone to 
develop Iniecuons of atropine (,Hn gr four-hourly) often quickly relieve the pulmonary 
condition Inhalation of CO, and oxygen is also indicated 

The abdomen should be examined to sec that no distension is developing 
After a combined excision of the rectum, mtestinaJ movements should be beard 
on auscultation, and even if no colostomy action has started, the knowledge 
that the small bowel is contracting normally 11 encouraging Ijquid paraffin 
may be given orally on the third or fourth post-operauve daj, supplemented b> 
milk of magnesia if thought advisable 
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Voimiing after twenty four hours should especially be notedt and the upper 
abdomen palpated for evidence of a dilated stomach (p 197) The mortahtj 
from small-mtestioal ileus has been greatly decreased by the early passage of a 
gastric aspiration tube this should be done in the earliest stages of a nsing 
pulse rate before vormung commences (see p 198) 

Management of the Unne — In male cases the mdwellmg catheter is 
conneaed to a St Mark’s Hospital apparatus (p 238) 

In women a catheter is passed every six to eight hours after operation, and 
a bladder wash-out given once or twice daily until normal mictunuon is resumed. 

Management of the Wound — ^The patient is usually returned to bed with 
some form of penneal packing 

One escelleat method which has been m routme use for a number of years is to 
place a sterilized rubber bag (made by the Dunlop Rubber Co ) in the penneal wound 
and pack it with one or two 5 -yaTd roUs of gauze This padung, toge^er with the bag, 
may be removed m forty eight hours after a penneal esasion, and in sixty hours after 
a combined exasion , the method is (o place the patient on his left side on a mackmcosh 
sheet and remove the packing and bag under a stream of dettol lotion (f oz to i pmt) 
Thereafter the wound is imgated twice daily with dettol, eusol, or peroxide, and a light 
packing of gauze moistened in cusot is tucked into the aperture left for drainage The 
sutures should be removed 00 the sixth or seventh post -operative day, or earlier if redness 
or tension is observed 

Later, as the wound doses in and becomes dean, a change may be nude to red lotion 
or ichthyol m glycetut (s per cent) Throughout this tune the wound needs careful and 
regular inspection to guard agamst premature healing and pocketing in its depth. As 
evenisg pjTcxia for no apparent reason is likely to be due to a deep abscess m the wound 
or unnary infection 

In aged subjects a form of deep bed sore may develop at the posterior end of the 
penneal innsion, with sloughing of the postenor sacnl Lgamenis In this case the 
posterior part of the uiasion must be laid open under local anxsthesia to permit euso! 
gauze dressings to be applied directly to the sloughing area Slow but complete healing 
can be anuapated 

EXTERNAL HjEAlORRHOlDS 

Thrombotic External Pile (syn Anal Hemaromd) —This should be excised. 
The patient is placed on his left or nght side so that the hsmatoma will lie on the 
\mder aspect of the anus Local anarsthetic is injected > the initial puncture must 
be at least half an inch external to the swelling Enough skin is exased to leave 
a racket shaped wound which will remam flat and heal by granulation {Ftg 242) 
Atitk-treatment — ^Tbe wound is 
dressed twice daily with gauze soaked 
m eusol louon, a comer of the gauze 
being tucked into the anus m order to 
keep the skm margins flat The wound 
will as a rule be healed in ten to twelve 
hays Tnis operanon is most suitable 
ifflieluematoma 1$ a solitary one, situated 
on one or other side of the anus 


Ftg 242 — Excu OD of an anal bzimtsma. Tbe 
drawing! show the success se stages from the super 
fiaal tn i ecoon of procaine lo the splitong of the 1**01 
ling into two portions and thor exosjon. Adeipute 
esterml drainage by a pear-shaped wound is eS'ccted 
CFriais the auther*t Pnnaplet and Praei ce e/ Recta! 
Sittyery , H K. Lemt Lmdoe) 
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A harmatoma in the nudd!e line anteriotlT oe posteriorly should be treated with 
lead lotion compresses unless it is very largej in \shich case a triannlar wound (as for 
a fissure) wll be necessary to minimize ihenskofa fissure descloping The conglomer- 
ate type of hannatoma, in which multiple clots and much related trdema are present, 
should also be treated palliauvely, as citaaon of this would denude too brge an area 
of anal margin 

Anal Skin Togs —These consutute another type of external harmorrhoids 
and may require local cxasion Before doing this, however, the rcaum should 
be carefully examined to make sure that a prohpsmg internal haemorrhoid is 
not present Skin tags situated laterally can readily be snipped off mth sassors 
after injecting a few drops of novocain at the base if pbced antenorl) or 
posteriorly much care must be taken to leave a triangular wound of adequate 
size, Of a fissure is liable to result , if sphincter spasm is present the deep posterior 
mjccuon of proctocaine or percamc m oil is indicated (see p 215) 

INTERhfAL 1I£A10RRH0IDS 

Palliative Treatment — If a patient 11 seen in an acute attack of prolapse, with 
thrombosis, ulceration, or sloughing, an attempt should be made to return the piles 
inside the rectum , pressure is applied digitally, with gauze or cotton wool, and a short 
anxsiheuc may be necessary If, however, the sphincter is relaxed and stretched by 
the prolapsing piles, they will probably prolapse ogam immediately after teduaion In 
any case, whether reduction is successful or nor, the patient should be kept irt bed until 
all mfeeuon and tedema have subsided Four hourly compresses of eusol, perchlonde 
lotion 1-2000, or lead lotion should be applied Liquid parafiin is given orally, and 
olive oil enemata are indicated if consupated fxces are present la the rectum 

Injection Treatment— The inieciion treatment of internal hxmorrhoids 
is indicated ui the early stages, parucularly when bleeding rather than prolapse 
is the chief symptom After a preliminary proctoscopy to define the piles and, 
if possible, idenufy the one which ts responsible for the bleeding, the speculum 
1$ remsened to its full length, and a submucous injection of $ per cent phenol m 
almond oil is given A suitable synnge and needle for this technique is shown 
m Fig 243 Two important point? m technique should be stressed (1) the 



injection must be given at the upper end of the pile, at or slightly above the 
anorectal nng , and (2) the bevel of the needle should be directed towards the 
mucosa on the side which is being injeacd, rather than towards the lumen of the 
rectum— m this way it 1$ easier to insert the needle correal} into the submucous 
layer The phenol m oil soluuon is injected slowly The amount injected 
into anv quadrant is usually i to 3 c c. , the injection is stopped before the tissues 
become tense Some blanching is usually seen, with the capillaries standmi; out 
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Ft »4J— Correet «ice ft. - 

hemorrhoid (Fr«n>(A«nrAart /‘n npUt 
Praena of Ftetal Surtry H K Lmt, 
and LoaJon ) 


on the oil wheal this ' smation sign * is an indication that suffiaent solution has 
been injected Occasionally a larger amount, 5 to 6 c c , may be required if the 
mucosa is extremely lax 

The three primary internal haemorrhoidal areas to be mjected are shown m 
Fig 244 As a general rule it is advisable to inject one of these at each session, 
but there is no set rule, and two or three piles may be injeaed at one session if 
thought advisable The injections are repeated 
at weekly intervals, and the aim should be to 
complete the treatment in three or four ses- 
sions The site of injection, the amounts 
injected, and results of treatment can be 
recorded bv using the two-arcle diagram shown 
in Fig 236 

Occasionally a stronger solution of phenol, 20 
per cent, in glycerin and water, may & injected 
into the lower poleof a vascular pile, either in com 
binacion with a submucous injection higher up, or 
at a subsequent treatment The dose js from 
3 to 5 nun 

Bearing in mind that the object of the treat- 
ment IS to produce a chemical sclerosis, the 
following practical hints should be observed — 
I Inject high up (fig 245) When the 
mjecuon is made too low, i e , beneath 
the epithelium of the anal canal, severe pam is produced and furthermore the 
formation of a fissure or abscess is likely to result 

2 The needle must be gently and correctly inserted into the submucous 
laj er If the needle is too superficial a white spot will be observed as soon as the 
injection is begun , m this case the needle should be passed m deeper or else 
remoted and inserted at a different place Agam, 

if the needle is thrust in too deeply, so that it 
reaches the muscle of the rectal wall, pain will 
result 

3 Injection of too large amounts must be 
avoided or there will be a nsk of necrosis and 
sloughing At the other extreme, mjection of 
madequate amounts will produce unsausfactory 
results 

4 Care must be taken when re-mjccting a 

pile previously treated to avoid over-dosage 
'Wnen stunt Sxwafi 

are less tolerant and superfiaal necrosis is more 
liable to take place 

Complications after Injection — Massive 
thrombosis in the mtemal hsemorrhoidal plexus 
occurs rarely and is usually due tooser-dosage, 
with rest m bed and hot applications to die anus 

the thrombosis gradually subsides Superfiaal necrosis will heal slowly , the 
ulcer should be pamted through a proctoscope with 2 per cent aqueous mercuro- 
chrome solution Abscess formation and fissure arc due to errors 10 technique 
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Operative Treatment.— Although numerous methods of removing hxmor- 
rhords hate been described, the ligature operation has always been the most 
« »i popular The method of ligature and excision 

M - described by Milligan ct al m 1937 is correct 

anatomicaHy and gi\ es consistently better results 
than older methods 





Fit U 7 — Ligaiuf* of the poridc of the p it 


A ligature operatwa 1$ required for the cure of tntcro’exKmal hxmorrhoidi and for 
internal piles which have reached such a large site that prolapse and discharge are a 
constant source of misery and discomfoit 

The patient is placed m the lithotomy posiuon after bemg anxsihetized with a general 
anxsehenc (inhalation or intravenous), or the operaoon may preferably be done under 
local or low spinal anxsthesia The three primary hxmorrhoids ate taken m artery 
fofwps, end when the external 
sphincter is properly relaxed, a 
little tramon on each in its proper 


Tir 24S ^Appcirsnce of ihe anus at 
concivi, on of the oparstwn. 

axis Will enable a firm grasp of 
each pile pedicle to be obtained 
The inasion to free each pile and 
prepare it for a ligature is made 
vnth siniight scissors by the tech- 
nique described by Mifligan and 
co-workers a second pair of 
artery forceps is placed on the skin ,4, — be ns igcsed in at the • d« of 

at ihe anal margin or on the skin tag the >nsi tube 

related to each pile, and applying 

traction to both forceps with one hand a V-shaped cut is made with sassors as shown 
in nt 246 a little blunt dissccuon now exposes the inner border of the subcutaneous 
external sphincter, and a ligature is applied to the pedicle of the pile at this le\-el , the 
ligature may ^ an encircling one of stout silk, or a No 3 chromic catgut ligature may be 
naised on a round bodied needle, and the pedicle ligated by transfixion fr re 247) 
lly this technique the ligature is made to embrace the expansion of the tongnudirul 
muscle, so that when the excess of ligated pile tissue n exased the ligature is ptwcnied 
from retracting A ligature applied in this way not only secures the main branch of the 
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supenor himorrhoidal anery and vein in the pedicle of each pile, but removes the dilated 
scins of the external hxmorrhoidal plexus which are related to each pile, together with 
venous channels connecting the uitenial and external hxmorrhoidS plexuses 

Proceeding :n this way the operator deals first with the left lateral pile, then the nght 
anterior, and lastly the right postenor, in which case the forceps are held m the nght 
hand and the cut is made with the left hand If secondary piles arc present (usually on 
the left antenor and posterior, or left postenor aspects) a small scisson cut is made at the 
muco-cutaneous juncuon, and a catgut ligature applied separately As the final step 
oftheoperauon, a little more loose or osertunging sl^may need to be excised in relation 
to the external skin wounds, in order to leave flat surfaces which will heal by granulation 
(r \g 248) Sterile vaseline is tnjeaed from a collapsible tube, a short piece of rubber 
of j in outside diameter is insened, and then a flat piece of gauze, moistened in dettol 
lotion IS tucked mto the anal canal on the lateral aspects of the tube {Fig 249) A pad 
of gauze and wool and a firmly apphed T bandage complete the operation 


OPERATIVE CURE OF ANAL FISSURE 
This IS one of the most important mmor operations in this region A fissure 
which has become chronic and palpable, being usually assoaated with a sentinel 
skin tag, and often with mfection at its base, cannot be cured except by operation 

Ant Ant 




The operation itself requires a careful and considered technique, and the after- 
treatment is of great importance 

Technique — ^With the patient tn the lithotomy posmon, a triangular incision 
IS made with a scalpel, as shown in Fig 250 The sides of this masion are about 

m m length from the anal mar gin The flap of skm enclosed by the masions 
IS lifted up with toothed dissectmg forceps, and is dissected up towards the apex 
of the mangle m this way the sentinel tag, together with the fissure, is exased 
If a forefinger is passed mto the anal canal at this stage a fibrous bar or ndge is 
felt traversmg the anal extremity of the wound this is the contra«ed sub- 
cutaneous poroon of the external sphmeter, which should now be mased in the 
middle Ime with sassors , after domg this a porUon of the di 
may need cutting off on each side, and then a gentle digital often 

helpful m restoring a normal calibre to the anus The result 
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wound along which a finger can be passed mto ihc rectum without feeling on> 
ridge or hindrance to drainage 

Application of Tanmc Acid — Small bleeding points arc compressed in artery forceps, 
and then, after drying the wound surface with dry gauze swabs, a 40 per cent solution 
of taniwc acid in x-iooo aqueous flavine lotioit (1 e , 20 g of tannic acid in 50 c c oJ 
lotion) ts applied on gauze to the wound for a few jiunutes when « is seen that a 
brownish yellow surface coagulum has been produced, the operation is conclud^ b> 
injection of sterile vaseline, msertion of a tube, and tucking in a flat gauze dressing 
in this case the dressing 1$ of much unponance, and serves to keep the sbn margins Hat 

It may be noted here that the chief ob|ecc of the open svound w hich is left after this 
operation is to secure drainage of the fissure, and if the surfaces of the tvound are allowed 
to fall together tn the immediate post-operative period, inadequate drainage will iisuli 
to this end the tanmc aad treatment is of assistance, partly because the surface coj^ulum 
reduces the likelihood of the wound surfaces adhering, and also it reduces the pain of 
the exposed wound, so that sphincter spasm after operation is consequently dunimshed 

USE OF OIL-SOEUDLE AN^ISTWETICS 

The injection of oil-soIuble anxsthctics, such as proctocaine and pcrcainc 
m oil, into the external sphincter am and pen-anal tissues is a method of accepted 
value, the chief indication being the relief of anal spasm such as that caused by 
an acute fissure, or the post-operative spasm 
which may occur in ultra-nervous individuals 
after any operation on the lower tectum ot 
anal canal 

Technique.— The patient 1 $ placed m the 
right lateral position with the knees drawn up 
The posterior anal nurgm is shaved and the 
skin prepared with iodine A wheal of i per 
cent procaine is made an inch posterior to the 
anus The warmed oily ansstheite soluuon (10 
ec) IS drawn up into a dry stcnle Record 
syringe, and a i|-in or 3-in Ho 20 needle 
attached The operator’s left forefinger u passed 
into the ana] canal as a guide, anef the needle 
IS inserted through the wheal, deeply mto the 
sphincter on each posiero-lateral aspect of the 
anus , the solution is slowly injected, care being 
taken not to puncture the lining of the anal Fe aji—tnifcuon of erremtl iphinnw 
canal, a few drops may be reserved m the through trutnheuc *hc»l po»ttnor to »nui. 
syringe for injection beneath a dorsal fissure if 

present (Fig 251) As a result of this injecnon an almost immediate relaxation of the 
sphincter takes place, together with some local anaesthesia TTie sphinctcnc relaxation 
may last for several weeks After operation upon the anal canal, notably for anterior 
fissure, an injection of proctocaine ofien saves the patient a good deal of suffering, and 
renders the after-treatment easier 

The subcutaneous injecuon of proctocaine or pcrcaine m oil in the pen anal region 
is given m ccruin intrartable cases orprunius am Hie recAruque it nr ihjifcr a? ^ ry 
c c tn a fan-shaped manner, ducfly on the posterior and postcro-JaieraJ aspects oi me 
anus The solution is injected deeply into the ussues. and affetts the sensory supply 
of the anus (inferior hamtonhoidal and pennesl branch of the 4th sacral nerve) ^rc 
must be taken to avoid ‘ pooling ’ m the tissues, and at the conclusion of the injection 
the anal tissues should be massaged gently Re-uijections are g»en according 10 
indications, and as a rule the uvatment should be completed in rwo or three sessions 
at intersaJs of a week During tb» nmc local treatment to dean up the anal dermatitis 
IS taken In hud 
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CHAPTER XXXIII 
RENAL FUNCTION TESTS 
By E G B Calvert 

TltE decision to carry out special tests of kidney function should alnays be 
based on the results of a thorough generd cluucal mvestigauon, including, of 
course, an examination of the unne The diagnosis and prognosis of a case of 
renal damage can only be made after a careful summing up of all the findmgs, 
of which that for kidney function is but one 

Of the characteristics of the norma! kidney the most stnkmg and the most 
important is its capaaty to adapt itself to the requirements of the body When 
httle fluid IS taken, or when there is excessive loss of fluid by sweatmg diarrhcca, 
or vomiting a small volume of highly concentrated unne is passed , on the other 
hand, if the amount of fluid presented to the Judney is large a profuse flow of 
dilute unne results In advanced chronic renal disease the ability of the kidneys 
to form a concentrated or dilute unne, as the occasion demands, may be so 
reduced that Lttle of the normal elastiaty of function is lefC'-^veDtually there 
mav be flxation of the specific gravity of the unne at about loio (which is approxi 
mately the specific gravity of deproteimzed blood plasma) 

The process of concentrating waste products, which are bemg transferred 
from the blood to the urme, is the most important funcuen of the tadney, and 
impairment of this funaion by disease is generally endeat earlier than a defect in 
dilution Concentration power is regarded as directly proportional to the number 
of funcDomng nephrons (i e , glomerulo-tubular units), of which there are about 
4J millions m each kidney Ordinarily only a small percentage of the nephrons 
are at work at any one time, but when the load on the kidneys is steadily mcreased 
then more and more nephrons are brought into action until Anally all may be 
engaged Therefore the reiene pouer is very large Indeed, it has been found 
that as much as two thirds of the total kidney substance may be destroyed before 
failure of function occurs With less daouge of the kidneys there would be 
normal or adequate function, though the structural and functional reserves are 
reduced Under condiLons of stress, however, the lower the rcsene power the 
more likely are the kidneys to show impairment or failure of function Defecrn e 
concentration may for a time be balanced by an increased volume of urme so 
that the total quantity of waste produas excreted is sufEaent to prevent their 
accumulation, above the normal level, m the blood Such a condition may be 
desenbed as a compensated impairment of renal function When polyuria fails to 
prevent the accumulation in the blood there is a decompensated impairment of 
renal function — t e , renal failure The decompensation of a compensated impair- 
ment of funcuon may therefore be caused by a prerenal deviation of fluid — for 
example, by cardiac failure or by excessive vomitmg or diarrhcca Decompensa 
tion may also be brought about by mcreased protein catabolism, either endogenous 
or exogenous 

It is the aim of function tests to discover the existence, and if possible the 
extent, of impairment of renal function by imposing extra work on the kidneys 
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and noting their response, but when these organs are already overloaded bv an 
accumulation of excretory products m the blood, as m failure of function the 
further increase of such products should be avoided , 

Funcuon tests may be employed to assess (a) The total renal capacity 
(6) The capacity of either kidney separately 

TOTAL RENAL CAPACm 

The tests may be grouped as follows (i) Examination of the 
Exammauon of the blood , (3) Esumation of the concentration an i hlo n 
powcisofthekidntys. (4) The ability ofthc kidneys to cscrcre foreign sub i 

(5) The blood urea clearance test 

I EXAMINATION OF Tin: URINE 

A systematic exammauon of the unne is of fundamental importance in every case 
of icieir disease The volume and specific gtamy of aU 

the day and night shnuld be noted, tests for albuttun, blood, and other suspeaed 
abnoihtie, ^med out, and an analysis made of the '““f may 

The methods of exammauon and the sigmficance of the results tthich may 
be obtained are described in Chapter VI 

S EXAMINATION OF THE BLOOD . i., j 

In renal failure, whether permanent or .Se 

excess accumulation of “o“p mdudM La, uric acidf and 

LXnT" ¥h“e rerntrSLt^c 

plasma proteins is also altered in one or other typ regarded 

IS easier, mote acctitate, and mote mfotmauve than that of unc acid, aeatmine 
or the total non-protein nitrogen nower liee o 216) it 

r,om what has been said on 

will be cleat that a normal nrcrssanly denote norma! 

protein nitrogenous compounds, m the hi exceeded until there is 

kidneys , on the contrary, the no^l level ray not or « 

dcstmction of about two-thvrds of ar?c>btained before breakfast the 

If the samples of ^lood for urea esum ,5 eliminated 

possibility of error from large P P jo 40 mg per too 

The normal concentration of urea m perhaps be 

c c , but after middle age an upper limit of 45 “S P" 

ehromc nephrosis, certain stages of the 
The blood urea is generally benign nephrosclerosis (benign 

nephrouc forms of nrphnns, "'J.fiy of^rcgtSiicy It is raised in 

‘ chronic interstitial neplirius ), and contracted kidney, malignant nephro- 

acutc diffuse glomerulo-ncphntis renal failure of the 

sclerosis (malignant ‘ chrome “’“”*’‘?l^7.„n5fus,ons, obstruction of urinary 
■ crush syndrome ’ and of of sulphapyndmc or sulphathiaxole 

excrcuon by the precipitation (when doMge high and output of 

m the renal tubules, P'''"' ""' other causes, urethral (prostanc) 

unne low), setcrc uretertc nbstruenon fr^ mb" 
obstruaion, cases of marked congestion rf the kidneys 
group of cases known as extra renal azotaniua 
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By extra renal azoiaima is meant nitrogen retenuon which is not attributable 
to disease of the kidneys or to back pressure on them It occurs ui pylonc or 
high intestinal obstruction in the alkalosis induced by the excessive use of alkali 
m the treatment of peptic ulcer, and in prolonged vomiting from other causes , 
also m seiere diarrhcna continuous gastnc lavage, diabcDc coma, Addison’s 
disease, and after much loss of blood as in severe gastnc or duodenal hzmor 
rhage Deh>drauon and hypochloramia are important features of these cases 
An extra renal azotzmia may, as not infrequently happens, be superimposed on a 
primary renal impairment or failure, and may, by aggravaDon of the lifer, pre 
apiiate a fatal issue It is useful here to make the following distinction the 
azotsmia of renal ongm is characterized by a blood of normal or high chloride 
concentration and normal or low alkah reserve (andosis) and by a unne of low 
maximum speafic gravity and urea concentrauon {see pp 219-221) and of normal 
chlonde content, whereas in extra renal azotzmia there is a blood of low chlondc 
concentrauon and, except m diabeuc coma, often high alkali reserve (alkalosis) 
and a unne of normal maximum specific gravity and urea concentranon and of 
low chlonde ointent 

In acute diffuse glomerulo-nephnos the blood urea may nse to very high 
figures — 250 mg, or more, per 100 cc — and yet complete recoscry occur 
Equally high concentrauons m chrome nephnns may indicate a temporary 
exacerbation of the disease, or, more bkely> a terminal phase of short durauon 
In uretenc or urethral (prostauc) obstruction the blood urea is often brought 
from exceptionally high levels to normal, or nearly so, by operanon 

The abo\e findmgs, mcluding those in extra renal azotsmia, go to show that 
nitrogen retenuon is often not directly propomonal to the amount of renal 
damage 

In deciding the s'alue of any blood urea result the amount of protein in the 
diet and the state of the circulation must be borne m mind — for example, in 
some cases of renal failure the blood urea may be greatly reduced, perhaps esen to 
normal, by protein starvauon , on the other hand, a nse m concentrauon may be 
partly or enUrcly due to congesuve heart disease 

liiere is no defimte level of blood urea at which uraemia appears In chronic 
nephnus one pauent may become uiztnic at 140 mg per 100 c c , while another 
at the same figure, or even higher, may live m fair comfort for a year or more 
Unemia, however, seldom occurs with a blood urea below 100 mg per 100 cc 

On the surgical side blood urea estimauons are of special value m cases of 
prostauc obstrucuon If the urea figures arc above normal it is much safer to do a 
prehminary drainage, by suprapubic cystotomy or by means of an indwelling 
catheter, and postpone prostatectomy until a normal or almost normal blood urea 
has been reached 

Unc Acid and Creatinine —The normal concentrauon of unc aad m the 
blood is 2 to 3 5 mg per 100 c.c and that of creatmine i to i 5 mg They are 
both found m increased amounts m renal failure Rather than estimate unc 
aad and creatinine separately it is preferable to include them, along with urea 
and other non protein muogen, m a detenninauon of total non protein niuogen, 
the normal for this bang 20 to 40 mg per too c c These figures should not be 
confused with the normal blood urea figures of 20 to 40 mg of urea per too c c , 
which expressed as urea mtrogen equal approximately 10 to 20 mg per 100 c c 
The esumauons of unc and and creatinme are given in terms of the substances 
themselves 
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Inorganic Phosphate and Calcium — The normal amount of inorganic 
phosphate IS 2 to 3 rag per lOO c c , and of calaum 9 to 1 1 mg An mcrcasc of 
inorganic phosphate to 5 mg or over, or a reduction of calaum to 6 mg or under, 
IS of very grave significance and generally means that uriemia is imminent if not 
already present 

Cholesterol — ^The normal is 180 to 225 mg per 100 cc In chronic 
nephrosis and m the nephrotic type of nephritis, where there is a plasma protein 
defiat due to profuse albuminuria, the blood cholesterol is raised— perhaps to 
double or treble the normal amount 

Plasma Proteins — As stated m the last paragraph, there is, in cases with 
marked loss of albumin in the unne, a lowering of the protein content of the 
pbsma The fall is almost entirely m the albumin fraction, which may be reduced 
to less than r g per 100 cc "nie normal protein content of the plasma is 
albumin, 5 5 g per 100 c c , globulin, 2 o g per 100 c c , and fibnnogen, o 2 g 
per xoo c c 

For the technique of the various kinds of blood analysis mentioned reference 
should be made to a manual on blood chemistry 


3 CSTIAIATION OF THE CONCENTRATION AND DILUTION POWTRS OP THE 
KIDNEYS 

Many tests have been devised for this purpose Among those which put the 
kidneys to extra effort the following may be selected as being effective and easy 
to carry out — 

13 Urea Concentratloa Test (Mael^n and de Wesselow) — This is a 
test of the concentrating power of the kidneys 

The patient, after emptying the bladder, takes K g of urea dissolved in too c c of 
water, flavoured with uncture of orange At one hour and two hours later the urine 
is colleaed for urea estimauon According to MacLcan and de Wesselow, if either 
specimen gives a percentage of urea above 2 the kidneys are held to be fairly e/Ticient, 
and the higher the concentrauon the better the funcuon On the other hand, in severe 
renal damage the concentration may not reach i per cent As there may be some diuresis 
during the first hour of the test it is generally better to rely on the second hour speamen 
If the volume of this specimen should exce^ izo c c a collection at the end of the third 
hour may be used, or the t«t repeated In patients with persistent diuresis the excess 
of volume must be allowed for in amvmg at a result 

A limitation of the test is that normal results are obtained in the tedematous 
forms of nephritis, even when severe m degree , apart from this the method has, 
as a rule, proved itself a valuable one m the examination of kidney funnion The 
test has been found to be more sensitive than a blood urea estimation, but scry 
occasionally, however, the results fall within the normal in eases of azoticnua 
of renal origin 

b Range of Concentrotitm Tests —The range of urea concentration test 
and the range of specific gravity test (Oslveri) arose out of work on the methods 
of Strauss and Graunwald, Volhard, and AlacLean and de Wcssclow Both 
tests insestigale the ‘flexibility ’ of renal function bv cstimaung not only the 
power of concentration but also that of dilution, and over hours when these 
measures yield most information 

1 Range of Urea Concaitrauon Ttit — 

The taking of fluid between noon and 7 ©clock the next morning « forbidden, except 
for 3-4 ox. at lunch and 1-3 oz at tea time (4 10 5 0 clock) , none allowed with the 
cicmng meal at 8 o clock. At 10 pm the patient (an adult) ii given the foHownng 
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3 02 dose uiea gr 24o(= i6g or3tv)ftr aiirant, 3ss,and aq adjuj Ifthepaucnts 
age IS bemeen 3 and 12 years a half doseisgivCR, if over I2 years a full dose Anhour 
later (j c , at li p m ), when any diuretic effect of urea will have passed off, the bladder 
IS emptied and the urine discarded The patient is then kept warm in bed and encouraged 
to sleep All the urme is collected from it p m to 7 a m , the bladder bemg completely 
emptied at the latter hour , a specimen of total coUecuon is labelled ‘ A ’ and kept 
for estimation of its urea content Starting at 7 am, immeiately after raictuntion, 
the patient drinks, bcDveen 7 and 745 a m , a pint of water and a pint of weak tea 
containing little or no sugar , if thought advisable another half pint of water may be 
gisen at 8 a m , espeaally in hot weather — ie>40t0 50oz of fluid in all Cooling of 
the skin, by exposure, will aid diuresis The nnne is collected from 78m to 8 a m., 
from Sam to 9 a m , and from 9am to 10 ajn , the three specimens, each labelled 
B , are kept for urea analysis 

In cases where the percentage of urea m the blood has been found to be well above 
the normal (80 mg or more) the dose of urea may be reduced or omitted (see p 217, 
hnes 1-3) Further, it is obviously unnecessary to give to waterlogged patients more 
than a little fluid — for example, only to to 20 oz 

The range of urea concentration is represented by the ‘ maximum * concen- 
tration, as given in specimen ‘ A and by the ‘ minimum ’ concentration, as 
foimd m the most dilute of the speamens ' B ’ The value of the maximum 
concentration as an index of funcuon is greatly increased by comparing n with 
the mimmum concentration — for example, maximum and minimum percentages 
of 2 0 0 2, respectively, indicate better funcuon than a range of 2 o/i 2 

As with other tests of renal funcuon a considerable variation is displayed in 
normal results The disuncuon, however, from abnormal findings is readily 
made As a rule, the normal maximum concentrauon is 2 5 per cent or oter, 
mostly 3, and the minimum o 5 per cent or under In hot weather the mimmum 
figure may sometimes be as high as 1 o per cent, but the maximum will also 
be raised 

A range of 4 8/0 3 means a greater degree of adaptability or effiaency than 
one of 2 8/0 5, though the latter is withm the normal Occasionally UJ apparently 
nonnal persons who ordinarily pass a large volume of unne a range such as 
1801 may be found This, however, is m sharp contrast to the restneted range 
of severe renal impairment with the same maximum — for example, 1 8/1 r In 
the terminal stages of chrome nephnus, without ezdema, a very limited range 
of low concentration is obtamed — for example, i 3/1 2 In the dropsical forms of 
renal disease a restneted range of fairly good concentration is found, such as 
24/2 I 

The influence of failure of the arculaUon must be taken jnto account. With 
slow glomerular filtrauon the ‘A' and ‘B’ concentrations are raised and their 
approximauon vanes directly as the degree of vascular-renal stasis 

u Range of Specific Grauty Test — ^This method is a simplificauon of the 
■piwiucn tint arii S'MKiVa yrocacjliy ^aii 'vAut h •caviuirrAVfi 

IS the only apparatus required The test is earned out m a similar way but no 
dose of urea is given and the specific gravity of the specimens is determined 
mstead of the percentage of urea 

In order to provide the kidneys with si^cieot work (see p 216, last line) the pauent 
should be put on as fUU a diet as possible wiih a high proportion of protein in the evening 
meal at 8 o’clock. It is advisable to collect the unne, as an additional maximum ’ 
concentration specimen, from just before this meal to 11 p m The * maximum ’ concen 
tration specimens (specimens A ) are therefore from 8 pm to ii pjn , and from 
II p m to 7 a m , and the dilution speamens (specimens ‘ B ) from 7 to 8 a m., 8 to 
9 am , and 9 to 10 a tn 
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TT^c 8pm toiipm specimen should be examined for sugar Owing lo the nse 
in specific grasity due to sugar the range of spcafic gravity test should not be applied 
to any patient with glycosuria, unless all the specimens of urine for the test can be 
obtained sugar-free by means of dietetic or och^ treatmeitf 

Albuminuria, even in marked degree, do« not invah^te the test As ordinary 
unnometers are graduated for 15® C (or approximately a room temperature up to 20 C) 
the specimens ought to be allowed to cool before rhcir specific gravity is taken The 
cooling of unne increases its specific gravity — for example, if 1015 when passed u may 
become 1018 on standing 

In normal persons the maximum specific gravity (the more concentraied of 
the specimens * A ’) is nearly always 1025 or over, and the minimum (the most 
dilute of the specimens ‘ B ’) 1005 or under Results like 1035/1003 indicate 
a high renal efficiency Maximum concentration readings betiveen 1020 and 
1015 must be viewed with suspiaon unless the dilution figure is exceptionally 
Ion — 1002 to 1001 A restriction of range below 1020 points to renal inefSaency 
— for example 1014/1006 The findings m the dropsical forms of kidney trouble 
are those of limitation at a moderate level, such as 1022 roip or 1019/1017 The 
effect of circulatory failure on range of aincentration results is referred to m 
the account of the previous test 

Of chronic renal disease (considered apart from complications) it may, in 
general, be said that the lower the maximum concentration and the more rcsincted 
the range the worse is the prognosis , in the most advanced cases the specific 
gravity becomes practically fixed at a^ur toto (sie p 216) 

Both the range of urea concentration test and the range of specific gravity 
test will detect impairment of renal funcuon before, frequently long before, 
failure is represented by a rise of the blood-urea 


4 THE AUlLrrY OF TltE K10VCV8 TO CXCItm: FOREICS SUDSTANCTS 


The foreign substance employed is phenol-sulphone-phthalem (Rowntree 
and Geraghty) 


The dye is injeaed intravenously or mtramuscubrly and the amount exacted in 
the urine over the course of two hours ascertained 

A glass of water is given to ensure a good flow of urine About fifteen minutes 
later the bladder is emptied and 6 mg (i-cc ampoule) of the dye is injected as above 
After allowing five imnutcs for the beginning of the excrcuon of the dye all the unne is 
coUeaed one hour and two hours later, and the volumes are measured In certain 
cases a catheter must be used 

The specimens arc made strongly alkaline with a soluuon of 25 per cent causuc 
soda, and from the red colour developed the amount of the dje exacted is csumatM 
colorimerncallj The standard colour, for comparison, may be made by diluung the 
contents of a l-c c ampoule of the dje(i c ,6 mg) wth water, or a rmxmre of water and 
normal urme, adding 25 per cent caustic soda soluuon as for the test speamens 01 unne, 
and making the volume up to a total of, say, 1000 c c 


Normally, 40 to 60 per cent of the amount of d>e injected should be obtained 
m the first hour, and 20 to 25 per cent in the second hour — that is, a total of 60 
to 85 per cent m the two hours An excretion of under 40 per cent in two houra 
generally indicates senous rcrul damage In urxmia no dje may \k «crctcd 
Very occasionally, howeser, a normal output is found in cases in which a con- 
siderable degree of renal impairment or failure is present The test is claimed 
to be of particular wlue pnor to prostatectomy 

The presence of interfenng colours in the unne makes estimations difficult, 
while with obnous blood the method becomes impracucablc 
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5 THE BLOOD UREA CLEARANCE TEST (MOLLER. MelNTOSH, AND NAN SLTKE) 

In esumaimg the urea-cxcreung abili^r of the kidneys the importance of 
comparing the concentrauon of urea m the blood and the excretion of urea m the 
unne has long been recognized After much investigauon it has been found that 
the relationship of these two values is best expressed by means of the blood-urea 
clearance test This lest determines the volume of blood which, if it were com- 
pletely * cleared ’ of urea by the kidneys, would yield the amount of urea excreted 
in the unne m one minute 

It has been shown (Addis and Watanabe) that when suftiaent urea and water 
are taken to produce a fairly large volume of urme the ratio of the amount of urea 
excreted per umt of time to the concentrauon of the urea m the blood is constant 
UV 

for the individual The ratio may be wntten as where U = the percentage 

B 

of urea in the unne, V — the number of cc of unne excreted per minute, and 
B ss the percentage of urea in the blood 

It IS obvious that if the amount of urea (UV) excreted m one mmute is 
dnnded, as in the above ratio, by the percentage of urea m the blood (B), the num- 
ber of c c of blood from which UV could be denved (by complete ‘ clearance ’) 
18 obtained In the normal adult this \olume of blood is, on an average, 75 C.C. 

Austm, StiUman, and Van Slyke have demonstrated that the ratio only holds 
when the volume of unne is 2 c c (termed the ‘ augmentauon limit ’), or more, 
per minute With the volume of unne less than 2 cc per mmute the volume 
of blood * cleared ' of ur« per minute was found to r-ary directly as The 

rauo then becomes normal adult the rolume of blood calculated 

in this way is, on an average, 54 c c 

Moller, McIntosh, and Van Slyke have applied the term ‘ standard cUarairfe ’ 
to the blood volume obtained by this latter rauo, and the term * maxrmum clear- 
ance ’ to the blood Nolume obtamed by tbe former rauo 

In the modem blood-urea elearajue test, first desenbed bv these authors, both 
modes of clearance are recognized To repeat, the formuhe are 
UV 

a Maximum clearance (CnJ In the normal adult the aserage is 

75 cc 

b Standard clearance (C,) = — g— In the normal adult the average is 

54 cc 

In the case of children, and of others whose size is considerably different 
from that of the aserage adult, the observed V should be multiplied by 1*73 and 
divided by the number of square metres of body surface (obtained from tables — 
by du Bois — for height, weight, and age) 

The Cjn formula is employed when tte unne volume is 2 cc, or more, per 
minute (as obsersed m the average adult or as corrected in children or others for 
body size), and the C, formula when the unne volume (as observed or corrected) 
is less rhan 2 CC per min ute Both clearances are expressed as percentages of 
the average normal values (Cm ~ 75 c c , and C, = 54 c c , as above) — that is, as 
percentages of the average normal renal efficiency 

Technique of the Test. — ^As ongmally desenbed, the procedure u to give 
the pauent a glass of water and then coU^ the urme m two pomons dunng 
consecum e penods of one hour each , a sample of blood is taken about the end 
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of the first hour From the urea contents of the blood and unne and from the 
volume of unne the blood-urea clearance is calculated m the tvay just explained 
It has been shown (Fowwcather and others) that more accurate results arc obtained 
if a dose of urea is given about an hour before the beginning of the test In 
cases, however, where the preliminary blood-urea figure has been found to be 
high (So mg or more), the giving of urea is unnecessary The amount of water 
allowed in the blood-urea clearance test should only be such as to produce a 
moderate excretion of urine A large excretion, while lessening the bability to 
error from incomplete collection of unne, has the drawback that the cj.tiniatn.n 
of a very low concentration of urea is not so exact 
The following technique is recommended — 

To avoid any complications due to food and exercise the test is done vmh the patient 
fasting and at rest, though a light breakfast without coffee may be allowed two hours 
previously 

At 9 a m the bladder is empued, and immediately afterwards t5 g of urea and a 
glass of water (S-ta oz ) are taken At lo a m , after another glass of water, the bladder 
IS again empued and the exact ume recorded An hour later the first spccimeti of urine 
1$ collected, the ume noted, and a third glass of water taken The second spccunen of 
urine is collected at 12 noon The sample of blood for urea estimation is obtained just 
before or after the collection of the first speamcn of unne 

Two points require emphasis The bladder must be completely empued from 
10 am onwards — oy catheter in all women and in any man who has diificuliy with 
micmrition , also the exact number of mioures over which each specimen is collected 
must be known 


Although no urea v,as given m the following case of renal disea^ it 1$ selected 
as an example because it illustrates the use of both formuls (C„ and Q) ~ 
A normal sized man aged 38 
First spiamtn of unne — 

Collected over 58 minutes , volume 12S c c , urea 0 800 per cent 
Blood urea at the end of the first hour 40 mg per leo c c ( - o 040 per cent) 
As the volume per minute — - zit ec, the Cm formula is used 

UV 0800 X 221 . 


58 

• 4420 « 


percentage of 75 cc, the patients Cm 


the average normal 
Second specimen of urine — 
Colleacd over 63 minutes , 
Blood urea as above 
As the volume per minute 
UW 0 900 ■» s 


Therefore, expressing 44 2 c c as it 
jco = j8 9 per cent of 


volume 113 cc , urea 0900 per cent 

79 cc , the C« formula is used 
30-15 c c. 




0900 I 34 ^ , 

0040 

J54 cc Therefore, expressing 3015 cc 


percentage of 54 c c , the patient s C» - ^ < >oo 

the average normal 


558 P«r ' 


The mean of the two esumations (58$ per cent and 55 8 iwr cent), whichshould 
oerec within 10 per cent of each other, is 573 c”** Therefore the blood urea 

clearance test shows that the patient’s renal efliaency is S7 3 pet cent of the average 
normal renal effiacncj 

The average normal renal cffiaency is 100 per cent, with a range of 70 to 133 
pet cent Therefore any value of 70 per cent and over is counted as normal 
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For ages over 6o jears, however, the lower limit of the normal may perhaps be 
extended to 65 per cent 

The supenonty of the blood-urea clearance test over the blood-urea alone 
has been demonstrated by Van Slyke, who showed m a long senes of cases of renal 
disease that renal function, as tneasured by the clearance method, was always 
reduced to 50 per cent of the average normal (and m half the cases to between 
40 and 20 per cent) before there was any nsc of the blood-urea above normal 

In acute diffuse glomerulo-nephnos the urea clearance may fall as low as 
10 per cent (according to Van Slvhe) and yet complete recovery occur Prognosis 
cannot be based on the test results during the first two months of the disease, 
but vf 0.0 steady imptovemeot is nouad by the cod ot the Ibuctk toooth, tbeo 
progress downwards to the active chrome or terminal stage is almost meviiablc 
As long as the clearance value reouuns above 10 per cent uramua is unlikely to be 
present, but by the time the clearance has fallen below 5 per cent the patient is 
almost certain to be unemic In secondary eontraacd kidney and in malignant 
nephrosclerosis the course of the disease may be followed fairly accurately by 
means of the test, while m chronic nephrosis a gradual lowering of clearance is 
not infrequently nouced and suggests glomerular destruction and a termination 
in urzmia 

As regards operation m cases of prostaoc obstruenoo, it is claimed (Kiches 
and Robenson) that the blood-urea clearance test is a reliable guide , preliminary 
drainage should be earned out if the figure is below 60 per cent, as prostatectomy 
at this stage would be hazardous 

Although the blood urea clearance test ts generally considered to he the most 
sensttite method of exanumng renal funetton tt should not he relied on alone, indeed 
It should not he employed tmless the smetest eecuraey tn technique eon he assured, 
as slight faults may produce senau errors m results A simple blood urea estimation 
ought alva^s to be done and also a eoneeniration test or one of the coneenxratton and 
dilution tests Of the latter, the range of specific gratu;^ test is not only reliabh 
hut also easy to perform 

CAPACm’ OF EITHER KIDNEY’ SEPARATELY 

Before any deasion can be reached with regard to nephrectomy, it is necessary 
to estimate the total renal capaaty and also the capaaty of each hdney The 
fonner is determined m the way already desenbed, the latter by means of catheter- 
ization of the ureters and by excretory urography («e Chapter VII) 
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CHAPTER XXXIV 

THE MANAGEMENT OF RENAL CASES 
By Hamilto\ Bailey 

Intake and Output of Fluid. — A spcaai chart is kept of the amount of 
fluid the patient imbibes dunng twenty-four hours, and of the output of unne 
\oided This must be kept with great cate and accuracy 

SUPPRESSION or URINE (ANURIA AND OLIGURIA) 

Often the patient looks and feels comparatively well unul the condition is 
irremediable This is not the time to wait and see, nor one m which to strike a 
reassuring note It is a time for action, and the house surgeon should not relax 
his efforts unless the flow of unne has been re-esiabhshed 

We wall assume that the anuna or oUgurn is of the non-obstructisc '"anety 
Early Cases.— Have a blood-urea esumauon performed Order copious 
intake of fluids and/or rectal dnp of up water Arrange to see the patient again 
m a few hours It should be noted that diaphoretics and hot packs are quite 
useless Sweating merely depletes the pauent of much-needed water and salts 
Severe Cases.— If the foregoing measures h3\e proved ineffectne, a senous 
View must be taken of the ase The blood-urea estimation will be helpful m 
determining the measures to be employed 

The best diuretic is an isotonic soluuon of sodium sulphate given intravenously 
by the continuous dnp method An isoronic soluuon of sodium sulphate is made 
up by dissolving 42 85 g of Glauber's salts m one litre of water One must 
commence with caution, and stay wnih the pauent to note the effect of the infusion 
If some unne js excreted, the rate of the dnp is increased, and, to stimulate renal 
activity, heat can be applied to the loms If there is no response, it is wise to 
perform sencseetion (set Chapter EXVI) before continuing with the sodium 
sulphate solution 

I generally give only one to onc-and-a-half pints of the Glauber's solution , 
dunng the remainder of the twenur-four hours 5 per cent glucose rather than 
sahne is employed, because it is well known that an excess of sodium chloride 
tends to damage still further already damaged renal epithelium 

If improvement in the general condition and the outflow of unne is not marufest 
within six hours, a consultauon with the surgeon should be held To perform 
further venesection necessitates blood transfusion, and transfusion in the presence 
of damaged renal epithelium is disunctly dangerous 

IIAIAIATURIA 

Severe himaturia from an> cause, whether pre-operative or post-operauve, 
should be the signal — 

1 Tor a spcaal chart to be kept of the pulsc-niie every hour 

2 For instructions to be given ro the nursing staff that all speomens of unne 
must be saved and labelled with the utne of voiding It is then possible to 

SK 15 
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compare one specimen with a previous one, and to form some rough idea as to 
whether bleeding is progressive or not 

3 For blood groupmg of the pauent and tentatise arrangements for a blood 
transfusion 

4 For a careful watch that clotting is not occunmg in the bladder Timely 
bladder imgauon will prevent extensive clot formauon in the bladder and its 
attendant evils of sepsis and retention 


MANAGEMENT OF AN INDWELLING URETERAL CATHETER 



Ff 2ja — A >«nl« call«n 
ing bunle uBproviie<i wtth th« 
finger ef • rubber glove a 
mM cinc bottle 


In some cases of acute pyelitis which do not 
respond qtuclcjy to alkshne therapy, sn mdneUing 
ureteral catheter is extremely good treatment A 
ureteral catheter is also retained in cases of leaks 
from the ureter It is the house surgeon’s duty to see 
that an indwelling ureteral catheter is fimcuomng 
Obviously, if the catheter is not providing free drainage 
u IS obstructing the ureter, and is much worse than 
useless With a pyelography syringe the interior 
should be irrigated gently every few hours to prevent 
blockage The unne is allowed to dnp into a stenle 
bottle (Fig 252), and urinary anusepucs must begitcn 
I have had several cases where a catheter has been 
kept m place sausfanonly for a week, but usually it 
should not be retained for more thiui Twenty-four 
hours 


MANAGEMENT OF A NEPHROSTOMY 


Temporary nephrostomy is performed m many operations upon the kidney, 
particularly after nephrolithotomy The catheter in the renal pelvis allows 
irrigation of the renal pelvis Saline is employed for the first twenty-four hours 
It IS best to instruct the nursmg staff to use only a drachm or two of fluid, 1 e , 
just enough to make certain that the catheter is not blocked When it is assured 
that there is no hxmorrhage, a weak anusepuc soluuon such as i-iooo mercuro- 
chrome can be used for irrigation with advantage If the mercurochrome soluuon 
IS used earlier, it is difficult to be cer tain whether hxmorrhage is proceeding or not 
As a general rule, a nephrostomy tube is retained for ten days At the end of 
this tune the retaining sUtch is cut, and by the twelfth day ^e tube is usually 
extruded If it is not, the house surgeon should remove it 


ACUTE Pk’EUnS 

The control of severe acute pyelius by the injecuon of mtravenous urotropine 
(Schenng) is someumes dramauc The temperature chart shoira m Fig 253 
illustrates an especially instmcuve instance, for the patient, m spite of treatment 
with alkalis and urinary anusepUcs, continued to manifest severe symptoms for a 
fortmght One injecuon of intravenous urotropine had the extremely sausfac- 
tory effect shown m the chart Curiously, this form of therapy appears to be 
without value m chrome cases 

Alkaline Treatment of Acute Pyelitis — Fluid must be given m large 
quanuues, with a minimum intake of 5 pints a day The outflow of unne should 
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not be allowed to /all below 90 to too oz Enough sodium atratc is given to 
render the unnc alkaline to litmus There 1$ no fixed dosage, but during the 
first day or two it is necessary to give from 4010 605 every two hours up to a 



total of 300 to 400 gr in twenty /bur hours Bach ipeamen of uruie is tested 
as jt IS passed , only when the urme becomes alkaline is the otraie reduced to 
30 gr four times a day 


uniNAm Acaoincns 


If it IS necessary to aadify the unne, the house surgeon should keep a careful 
watch on the reacuon of the urme to see that the desired reaction is maintained 
For many jxars sodium aad phosphate has been the standard urinary addifier, 
but there arc ever recumng cases where profonged and liberal doses of t/us drug 
fail to alter the reaction of the unne 

For acidifying the urme the following mixture can be recommended -- 
Ammonium Benzoate gr jcv 

Glycerol 

Chloroform VPater ad 5H 

Tds, pc. 


Alternatively, ammonium chlonde is a splendid urinary aadifier, and it can 
be given in conjunction wnih hcxamine m the following presenpuon — 


Ammon, Chlond 

Hexanunx 

Ext. Gljcyrrhiz Liq 

Aquam 

Tds pc 


gr X 
n\xxr 
ad 5sv 


Kot only is ammonium chlonde a better aadifier than sodium aad phosphate, 
but It possesses another great advantage A mixture containing ammomum 
chlonde and hcxamine remains stable for two weeks whereas as is well know-n 
when sodium aad phospliate is used the hexamme must be presenbed separately 
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If neither of the above drugs produces acidification of the urine, the following 
mixture can be tned — 

R" Aad Nitrohydrochlonc Fort * in.ivss 

Aquam Dm ad 5 iv 

Tds , pc 

AaDOGENIC DIET 

An acidogemc diet is of as much unponance as drugs m these cases From 
the follomng items menus can be seleaed of which no pauent could complain 
Breakfast — Cereal or porridge, sugar, cream Eggs boiled, poached, or fned 
Bacon, kidney, cold ham, fish &ead and butter 

Lunch — Beef mutton chicken, ham, bver, lean pork, veal, omelette, nee, macaroni, 
lenuls, spaghetti Steued plums, stcu^ prunes, cream Cheese and biscuits 

TVa— Weak tea sugar, milk or cream Toast uith butter Egg sandwiches, 
sardine sandwiches 

Supper — Meat as for lunch Fish (salmon mackerel, hemng, haddock, halibut), 
bread and buner, weak tea or small amount of coffee 

URINAil\ ANTISEPTICS 

There are a host of unnary anuscptics, and their choice is largely one of 
individual preference It is certam many of them are of value in preventing 
unnary infecuon, and the house surgeon should not forget to presenbe one of 
the popular anusepucs in cases uhere it is of paramount importance to prnmt 
infecuon, i e , after operauon upon the unnary tract and in cases where catheter* 
izauon has been employed 

Hexamlue (syn Urotropme) —Given by mouth, this has stood the test of 
time It has been in clinical use for over forty years In itself, bexamine has 
no bactenadal acuon but in an aad medium it decomposes with the liberation 
of free formaldehyde The ttnne must therefore he tseU aetdtjied 

Methylene Blue —This is an old fashioned remedy (1-4 gr m pill or cachet) 
Rennt w ork has shown that this dye is as good as, if not considerably belter than, 
many of the newer remedies in inhibiting bacterial growth in the imne 

Neotropin — The usual dose is two dragees by mouth three umes a day, with 
copious draughts of bland fluids It turns the unne a bnUiant orange colour 
After four days’ treatment there should be three days’ rest 

Acrillavine — Providing the unne 1$ alkaline, and m an alkaline medium 
only, acnflavine exerts an antisepuc acnon agamst the colon baallus and staphvlo- 
coccus Acnflavme is administered m doses of 2 gr three umes a day 

All the above are useful, and it is a good pracuce to change the anusepuc 
after ten days or so In long standmg cases of chrome B colt infections, the 
following special courses of treatment have to be instituted — 

Ammonium Mandelate — The use of ammonium mandelate obviates the 
separate administiation of ammonium chlonde, which is necessary in other 
preparauons of mandehc aad Preparations of ammomura mandelate are, 
amongst others, Mandchx (Bnush Drug Houses) and Ammokci (Boot’s Pure 
Drug Co ) The dose of the former is 2 drachms four tunes a day m irater, and 
ofthe latter 4 drachms The reaction of the unne must be tested regularly during 
the treatment, for it must be kept distinctly aad A reliable method is to add 
five drops of buffered methyl red to 5 cc of unne in a test tube The colour 
IS bnght red at pH 5 3, but is orange yellow if the reacoon is too alkaline 

* It should be noted that it » mnohydiochlonc aad/wr (U S P ) which is used 
This can be obtained from Mamndaie s 
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It should be noted that the cost of a fortnight’s treatment with mandehc acid 
IS about 25s or more 

Sulphonamidc (see p 361) — A high concentration m the urine, although 
desirable, is not necessary in most cases A dose of 1 8 g a day with copious 
fluids usually produces faraurable results The drug should be continued for a 
period of eight to fourteen days At the end of that time it is advisable to stop 
the drug, whether the urine has been sterilized or not After an intenal of two 
or three weeks a second course can be given Sulphonamidc preparauons arc 
cheaper than preparations of mandehc acid , they are also active over a wndcr pH 
range, although they are best administered in alkaline unne 
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CHAPTER XXXV 

CATHETERS AND CATHETERIZATION 
By HA.MILTOM Bahey 

Catiieterization should be regarded with great ctrcumspecuon— it is one of 
the house surgeon’s most responsible duues Even when the patient requires 
to be relieved at an mconsenient time, any laxity in taking every precaution to 
ensure asepsis is unforgivable 

Sterilization of Catheters — All modem catheters can be sterilized by 
boilmg It should be appreciated that the modem gum-elastic catheter with 
due care will stand repeated boiling providing that it is earned out in the 
foUoivmg way — 

The catheter is plunged for two minutes into water already boiling It must be 
removed carefully by its wide end and dropped into stenle cold water or cold anosepuc 
solution 

Preparation of the Patient.— Stenle towels must co% er a wide area m order 
that the operator’s hands and the shaft of the catheter may be protected from 
contaminauon The penis is grasped in a gauze swab moist with weak antisepnc 
The prepuce is retracted and the glans cleansed thoroughly with another moist 
swab Even this is msuffiaent The 
antenor urethra should be washed out m 
every case This is easily performed with 
a syrmge filled with weak antiseptic The 
chosen catheter is lifted out of the loaon 
and lubncaied by stenle lubncant. The 
penis IS kept stretched vemcally while the 
instrument is passed, and the watchword 
for urethral instrumentation is, as always, 
aru non it 

Tying a Catheter. — ^Provided a catheter 
has been inserted under absolutely stenle 
conditions, and means are taken to prevent 
infection, a sblfiiUy tied*m catheter is, m 
certain cucumstances, an extremely satis- 
factory procedure A badly tied-in catheter. 
Fit 234 .— An Miusepuc penae lackct «n*de and/or One retained without every precau- 
ftom gauze and upe prevent asccndiug infection, is a 

menace to life 

We will assume that the catheter has been mtroduced as « should be— per- 
fectly asepucally The next thmg to consider is how to protect the meatus from 
bacterial infection The best method is to apply an antisepnc penile jacket 
This can be made easily with gauze and tape (Fig 254) B boded before use 
and wrung out in flavine solution By this means mfecuon alongside the catheter 
— a potential source of urethnus — is prevented 
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There ore a large number of methods by which the catheter can be retamed in the 
urethra One of those w hjch can be applied over the penile jacket should be chosen 
The Flexible Adhesiie Platter Method — A stnp of wide adhesive plaster of 
such a length as to be double that from the base of the perns to one inch beyond 
the meatus, is nicked m its centre Through the nick is passed the catheter 
Half the adhesne plaster lies on the base of the perns and half on the dorsum 
The o%erlapping sides are pressed together 
the skin at the base of the perns With a 
needle and thread the layers of the plaster are 
transhxed where it has been rucked The 
excess of thread is then bound tightly around 
the catheter, after which the pbster is ogam 
transfixed by the thread, and tied 

The Pipe-cleaner Method (G B Davis) 

—A packet of 12 pipe-cleancrs can be pur- 
cliascd for id , and the extra thick variety is 
the best They are sterilized by immcrsmg 
them in spirit, and before use the excess of 
spirit IS removed wnih a dry swab After the 
catheter has been passed, four pipe-cleancrs 
arc strapped with i-m adhesive tape round 
the arcumference of the perns as near the 
base as possible The four ends of the pipc*cleaners are brought to the catheter 
and fixed there with a very narrow strip of adhesive pbster in such a way that each 
pipe-cleoner has a definite bow and stands away from the glans perns {Fig 255) 
The ends at the base of the perns are then bent back, and any excess cut oiT with 
sassors Pipe'cleaners have the necessary ngidity to stand au-ay from the perns 
and do not press upon the corona 

Foley's Dag AfeiAcd— Particularly in patients who ore intolerant of mdwelbng 
catheters, if a Foley’s bag {tee p 241) can be introduced with about 15 cc of 
inflation, they are usually very comforuble, os no mechanism for retaining the 
catheter in position is necessary 

Alanagmient — >It is, of course, futile to ue in a catheter asepucally, and then 
to let it discharge its contents into a bed bottle , infecuon will follow as surely 
as night follows day The catheter must be cormcctcd to stenle rubber tubmg 
by a stenle glass connexion and led into a stenle bottle In order that the weight 
of the tubing shall not cause angulation of the catheter and mental pressure 
ulceration, a stnp of broad adhesne pbster across the thighs supports the perns 
and the catheter A smeb passed through the centre of the adhesive plaster and 
tied round the catheter wall mamtain it m the correct position (F ig 256) A 
6etrcf aftemanv c to the 6oftfe besiu’e tftc iwef w to conneer trnr rcrWwr ftrfmrg eo 
a St Mark’s apparatus for intermittent bbddcr irngation [See p 238 ) 

Indwelling Catheter In ihc Fcniale.— The problem of the indwelling 
catheter is rclamcly simple m the case of o female By cmplojnng the refine- 
mems shown In Fig 257 0 catheter may be kept in posiuon for a considerable 
penod without inviting urcthntis or ascending infecuon 

TKTJVTMLNT OF ACUTE RCTEMTION OF URINE 
On no account should a patienC with acute retention be cathcienzcd m the 
casualty dq’artment and sent home He must be admitted 


The plaster is made to adhere to 
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Providing the general condmon is saus&ctory, the ume-honoured i gr of 
morphia and a hot bath should be tried , m a very small proportion of cases 
urine is passed mro the bath 




Retention due to Enlargement of the Prostate —This is the commonest 
\anety and the one which requires the most careful handbng The patient is 
elderly> the kidney funcaon is probably unpaired, and at all costs we must 
endeavour to avoid infection After 
the usual preliminaries, culminatmg in 
washmg out the urethra, it is a good 
practice to instil some 4 per cent 
novocain mio the urethra and wait 
four or five mmutes It is improbable 
that a soft rubber catheter will pass 
the obstruction , it is better to employ 
a large-sized gum elasuc bi-coude 
catheter at the commencement The 
difficult point to pass is where the 
nuddle lobe begins Occasionally the 
left, index finger in the rectum may 
help to lever the lip of the catheter 
into the bladder (Fig 258) Once the 
catheter is in place only a few ounces of unne should be allowed to escape The 
bladder is then decompressed slowly 

Decompression of the Bladder— Oi all the methods of decompressmg the 
bladder, I the one of using an intravenous saline dripper is the method of 
choice Into the mouth of the catheter is inserted a nozzle— an ordinary glass 
nozzle serves the purpose, but the silver, nght-angled connexion made for me 
by Mr Kipling (Ftg 259) has many advanmges The free end of the nozzle 
IS connected to tubmg (Fig 260) 
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Acute Retention due to Stricture of the Urcthra.--To cathctenze a 
siricturcd urethra is often exceedingJy difficult, if nor impossible Only too often 
the patient amves in hospital 
with his urethra bleeding and 
his retention unrelieved I am 
comnnccd Uut the best method 
to try in these cases is not a 


/V —Dtcotppmiion pt Uitf bUdJcr uting the 
4rtp?tT cif tn Inmvmout ikUne tppinnn 

catheter, but a small gum-elasoc bougie, passed, if necessary, by the faggot 
method The correct way of passing a filiform guide is by a gentle probing 
movement combined wih rotauon caused by rolling the guide between the 
finger and thumb (Fig 26t) Little, if any, damage can be done wnih this instru- 
ment, and if one can be insinuated through the stne- 
lures (they are often multiple), the retenuen is relieved 
in the best possible manner, viz slowly, by the unne 
trickling alongside the mstrument Unnary antisepucs 
should be prescribed from the commencement of treat- 
ment in these and all other cases where acute retention 
of unne is being relieved 

Acute Retention where Attempts at Catheter- 
ization have Failed — If, after a reasonable attempt 
with catheters, the bladder has not been entered, one 
of two courses must be adopted (l) Suprapubic punc- 
ture , (2) Suprapubic cathetenzacion 

Suprapubic I^irtciure tcith a fMlow When 

acute retention of unne cannot be relieved by catheter- 
ization, and the circumstances are extenuating, supra- 
pubic puncture with a hollow needle is a method which 
can be recommended If the arcumsunces remain 
extenuating, and a catheter stiil cannot be passed, 
suprapubic pun«urc can be repeated Repeated puncture 
IS onl> permissible in exceptional orcumstanccs, for to 
allow the bladder to refill after it has been pvmaurcd is dan- t-if sSl— FinJng th» 

gerouj , leakage IS liable to occur into the cave of Retzius iiX" 

The pubes arc shaved and the skm of the lower M/w 1 a A,£f) 
abdomen sterilized A lumbar-puncture needle t$ a 

convenient instrument to employ Exactly in the middle line, one finger- 
breadth above the symphysis pubis, a wheal of local arucsthcsia is raised m 
the skin Through this the lumlwr-puncnire needle is directed backwards and 
slightly downwards until the bladder is entered (Fig 262) The needle is 
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Providing the general condition is satisfactory, the ume honoured i gr of 
morphia and a hot bath should be tned , in a very small proporuon of cases 
urine is passed into the bath 




Ft as6— Method of lupponiAg • oed m Fif lir^Mrihod of maiueutg; *n indwtHias 
eiiheter with a atnp of adh«tiT« pUscer If cathntr in the itmtlt 

the catheter n lurched ro the adbetiee pUiier 
ansuleuon and reeaut preiiure ulcerauon ate 
prerented. 


Retenuon due to Enlargement of the Prostate —This is the commonest 
vanety and the one which requires the most careful handling The pauent is 
elderly, the kidney funcuon is probably impaired, and at all costs ue must 



Fig zsS— AfingcrinihcrectumaidingthepaMase 
of the catheter m ■ difficult ease of proreatie cbantc- 


catheter is m place only a few ounces of ' 
bladder is then derompressed slowly 


cndea\'Dur to aTOid infection After 
the usual preliminaries, culminatmg in 
washing out the urethra, it is a good 
practice to instil some 4 per cent 
novocain into the urethra and svait 
four or five mmutes It is improbable 
that a soft rubber catheter will pass 
the obstrucuon , it is better to employ 
a large-sized gum clasuc bi-coude 
catheter at the commencement The 
difficult pomt to pass is where the 
middle Jobe begins Occasionally the 
left mdex finger in the rectum may 
help to lever the tip of the catheter 
into the bbdder {Fig 258) Once the 
me should be allowed to escape The 


Decompression of She Bladder — Of all the methods of decompressing the 
bladder, I T h»nfc the one of using an intravenous sahne dripper is the merhod of 
choice Into the mouth of the catheter is insened a nozzle — an ordinary glass 


nozzle senes the purpose, but the silver, nght-angled connexion made for me 
by Mr Kipling {Ftg 259) has manv adiamages The free end of the nozzle 
is connected to tubmg {Ftg 260I 
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Acute Retention due to Stricture of the Urethra —To catheicrue a 
stnetured urethra is often exceedingly difiicult» if not impossible Only too often 


the patient arrives in hospital 
with his urethra bleeding and 
his retenuon unreliescd I am 
cominccd that the best method 
to try m these cases is not a 



it »J9—S\vneathttti 
conntcung link. 



Fir 3A0— Dnofnpmiion of ihe bladder utinr the 
dnr7<r of an inmtenoui uline ippanima. 


catheter, but a small gum-elastic bougie, passed, if necessary, by the faggot 
method The correct way of passing a filiform guide is by a gentle probing 
mosement combined wth rotation caused by rolling the guide between the 
finger and thumb (Fff 261) Little, if any, damage can be done with this instru- 
ment, and if one can be insinuated through the stne- 
tures (they are often muluple), the retenuon 1$ relieved 
in the best possible manner, viz sJouJy, by the unne 
tnckling alongside the instrument Urinary antiseptics 
should be presenbed from the commencement of treat- 
ment in these and all other cases uhere acute retention 
of unne 11 being relieved 

Acute Retention where Attempts ot Catheter- 
ization have Failed. — If, after a reasonable attempt 
uith catheters, the bbdder has not been entered, one 
of tvto courses must be adopted (i) Suprapubic punc- 
ture , (3) Suprapubic caihetertzaiion 

Suprapuhte Pimcture v.ith a IJoUota Needit — When 
acute retention of unne cannot be rcbeved by catheter- 
izauon, and the arcumstances are extenuating, supra- 
pubic puncture nirh a hollow needle »s a method which 
can be recommended If the arcumsunces remain 
extenuating, and a catheter sliU cannot be passed, 
suprapubic puncture can be repeated Repeated puncture 
IS only permissible m exceptional arcumsunces, for to 
allow the bbdder to refill after It has been punctured IS dan- Fr jsi— riming «h« 

gcrous , leakage isliablctooccurimothecatcofKetzius 

The pubes arc shated and the skm of the lower M/w 1 a md 
abdomen sterilized A lumbar-punaure needle is a 

convenient Instrument to employ Exactly m the middle line, one finger- 
breadth above the s>’mph>tis pubis, a wheal of local amesthesta is raised in 
the skin Through Uus the lumbar-puncture needle is directed backwards and 
slightl) downwards unul the bbdder is entered (/ tg 262) The needle is 
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carefully held in posmon until the bladder is empty Rehef of the retecuon 
lessens cedema and congestion around the seat of the obstruction Armed with 
this knowledge, four or five hours after the 
puncture, catheterization can be attempted 
again with renewed hope 

Suprapubic Catheterization — When urethral 
catheterization has failed, an altemauve to 
suprapubic pimcture, which at the best is but 
a makeshift, is suprapubic catheterization In 
acute retention of urme, ordinary suprapubic 
cystostomy, which allows the urme to gush 
forth, must be avoided ngorously The aim 
IS to mtroduce a mushroom-ended catheter mto 
the bladder without spillmg more than a few 
drachms of urme There are several ways of 
achieving this, but here is a descnpQon of the 
one which I have found to be the safest and 
damfactory 

needle. The essential apparatus is a No 28 rem- 

forced Malecoi catheter {Fig 263) The 
type of perforator shown m Fig 264 is inexpensive and a most usefiil instru- 
ment to possess The front of the distended bladder is exposed through a short 
suprapubic tncision, and the bladder wall, with tortuous vems coursing over it, 
IS clearly seen Local anssthesia can be used most saus&ctonJy, but care must 



Ft AUIecol catheter Tbe tproal ruaforced cuodel No. 2S u 

eiKnuU (or iucc«si(vii u,e wtib the bladder perforator 



be not to pnck the distended bladder The bladder perforator is armed 
with the Malecot catheter, which is stretched over the perforator as shown m 
Fig 264 The end of the Malecot havmg been dipped in hquid paraffin, all is 



in readiness for its msemon mto the bladder This is done with a short, sharp 
stab The mtroducer is disengaged while the end of the catheter is pmched 
pnor to chppmg it with a hxmostat The catheter is pushed weU mto the 
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bladder , otherwise, ns the bladder empties, the mushroom end js likely to be 
pulled up against the bbdder wall Only a few drops of unne escape around the 
puncture. Sulphanilamide powder is blown into the wound, especially into the 
prcsesical Space Drainage of the prevesical space is provided, using a stnp of 
corrugated rubber The abdominal wall is approximated with silksvorm-gut 
sutures, not forgetting to anchor the catheter with one of these 

If the speaal perforator is not obtainable, the Afaiecot catheter can be stretched o\ er 
a narrow'bladed scalpel (H? 265) This is not $0 sattsfaaory and requires some deft- 
ness, but in cases of necessity it serves the purpose 

The catheter is conneaed with a dripper decompression apparatus precisely 
as described on p 232 

Retention with Overflow. — However carefully treated by the usual methods, 
the mortality m these cases is appalling unless special precautions are taken 
After trjing many methods, I am convinnd that the following procedure is 
second to none No attempt is made to pass a urethral catheter A No 28 
Walecot catheter is introduced suprapubn^y, as just desenbed , it must be 
pushed well into the over-disiended bladder Decompression js commenced 
with the dripper running at 30 to 40 drops a minute When the bbdder is half 
empty, contmuous mtrasenous sodium sulphate 1$ administered, i) pints only 
being instilled at the rate of 30 to 40 drops a minute As soon as the mtravenous 
dnp is started the rate of escaping unne is increased to 50 to 60 drops a minute 
unul the bbdder is empty The suprapubic Malecot catheter is then discon- 
nected from the dnpper and connected with a St Mark’s apparatus (p 23S) A 
high fluid intake and suitable unnary anusepucs are presenbed 

Retention as an AceotBpaoIment of Acute Urethritis — Every means should be 
taken to relieve the retenuoo without passing a catheter The pauent should be placed 
m a hot bath, or made to sit in a hot stiz bath, and direaed to pass his water m it If 
this IS unsuccessful, an injecuon of hot water into the rectum may be tned If this fails 
also, the choice lies between passing a catheter under an anxstheuc and mtroduang a 
Malecot catheter suprapublnJIy My own vim is that the biter procedure » much 
the better 

Retention Complicating Acute Prostatitis or o Prostatic Abscess — Again, 
when possible, cachecenzacion should be avoided To dram the bladder with a supra- 
pubic catheter is correct treatment If an abscess is present m the prostate, the abscess 
should be drained through the perineum 

Clot RetentIon.-~DIood-clot m the bladder someumes causes acute retenuon 
The passage of a catheter relieves the retenuon, end repeated washings through a catheter 
of wide bore sometimes evacuate all the clot Blood-clot in the bbdder is certain to 
become infeaed If the source of the bleeding is known, and it is estimated that there 
IS a considerable amount of clot in the bladder, it is best to evacuate the clots by supra- 
pubic cystostomy ITte measure avoids decomposition of blood and the attendant 
dangers of purulent cystitis 

Retention due to Impacted Urethral Caleijlus.<— Usually retention is onl) 
panbJ, but the pain of a stone in this siraooon is Intense Systemaiic paJpauon of the 
course of the urethra usually rescals the site of the Impacuon, which is not infrequently 
behind a stneture or a narrow external unnary meatus Meaiotomy will at once relieve 
matters if the scone is impacted /ust behind the meatus In other situations, i{ a caihetez 
cannot be passed, the retenuon can be relieved by suprapubic puncture Before the 
bbdder refills, the stone should be extracted through an masion in the floor of the urethra 
Post-operative Retention.— Acute retention of unne after operations 
never occurs before puberty, and is more common m pnvate than m hospital 
patients Proctocljiis defimtcl) fasDurs such retention In dealing with this 
troublesome condition one should follow some logical therapeutic crescendo 
(i) The rectal tube, if present, should be removed (a) Potassium acetate, which 
IS both a parasjinpathctic sumulanc and a diuretic, is prescribed . i oz of 1-15 
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solution of Uquor potassu acetam by mouih This is repeated e%ery half hour 
for eight doses if required Aliematively doryl, i c c subcutaneously, or i c c. ol 
esmodil intramuscularly, can be tned (3) Psychological methods are mvoked 
Assure the patient that there is no danger of orgamc obstruction, and suggest to 
him that if he cannot void unne in a given time a painful catheter may have to 
be used (4) Hot stupes to the hypogastrium, combmed with supporting the 
lower abdomen with the flat of the 
hands, and m certam cases allowing 
the patient to put his knees over the 
side of the bed, is the nett step to be 
tried {5) Catheterizauon naturally, 
discnmmation must be used as to 
how long to persevere before the 
catheter is employed 

Retention from Paralysis 
(Lesion of the Spinal Cord) — 
The consensus of opinion is that 
caihftenzaDon should be avoided, 
for if It IS used senous infecuon 
supervenes eventually Amomatic 
emptying of the bbdder can some* 
nmes be established In the absence 
of faahties for odal drainage, the 
best way of treating difficult cases 
IS to perform suprapubic catheter- 
izauon 

Ttdal Dratnoge ■^Thtie are nunv 
modificaQons of the apparatus, of 
var>mg compleauty The one shown 
m fig 266 IS the sunplest The bladder 1$ filled at a rate of 60 drops per 
minute In eases of paralysis she height of she D shaped tube leading from the 
Y connexion ihould be 2 tn only above the patient's symphysis pubis (Fig 266) When 
the bladder has become filled the level of the fluid rises ui the system to this height, and 
then overflows the loop and runs down the tube mto the receptacle, thus emptying both 
the bladder and the tubing by siphonage The process then restarts automaucally The 
glass dnpper must have a side tube which is left open The end of the outflow tubing 
must not dip m the fluid in the recepiade, and there must be no air m the catheter or 
the tube leadmg to it The tube leading from the Y shaped gbss connexion should be 
of a larger bore than the other tubes When the automatic drainage has been proved 
to be worlong satisfactorily it can be allowed to function continuously The lotion 
used may be any bland bladder wash, and ir can be used cold 
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CHAPTER XXXVI 

TIIE MANAGEMENT OF BLADDER AND PROSTATIC CASES 
By Hamiltom Qaiixy 
BLADDER UASHES 

Bladder washes should be made up to a temperature of xro F They cool 
considerably on passing through the tube of the irngator Usually a receptacle 
bolding 2 pints of the solution is suspended 3 ft above the 
lescl of the patient The following w'ashcs will be found of 

1 Acriflavinc i-ioooo 

2 Mcrcurochromc 1 per cent or weaker 

3 Potassium permanganate 1-2000 

4 Siher nitrate 1-10,000 may be employed as an 
jhemative to one of the above 

5 Sulphamlamide 0 8 per cent m normal saline. 

6 A saturated solution of bone acid diluted with an 
equal volume of sterile tvater 

7 Acetic acid 1 per cent or phosphonc aad 1 per cent, 
the latter being the better in most cases of persistent alkaline 
c>‘sinis 

House surgeons have been divided into nsu classes— those 
who stand at the foot of the bed and prescribe, and those who 
take off their coats and wash out the bbdder I 1 have found 
that the ones who take off ibeir coats are more likely to adopt, 
and succeed in, the practice of surgery 

Technique. — There are a number of ways of washing 
out the bladder, each with a field of usefulness — 

1 Throitgh a Urethral Catheter (Ttg 267) — Some 3 or 4 
ounces of the solution are run into the bladder The 
nozzle IS wiihdraw-n and the bladder allowed to empty 

2 Janet'} Method — Tins is earned out vu the urethra 
without a catheter It is indicated almost exclusively when out the biidilr^r^h 
there IS a supnpubic cystostomy and It IS desiredto imcate 

the projtittfc oea A nazzjc is appued to the stcnltzed HfMftrt 
meatus After the anterior urethra has been washed out 
the nozzle is passed in more deeply , and sufiiaent hy drostatic pressure is used to 
overcome the contraction of the compressor urcthre The warm lotion flows up 
the Urethra, irrigates the prostatic bed, and can be seen issuing from the supra- 
pubic wound 

3 Through an Open 'iiipraoubie Wound — -When the house surgeon carries out 
the bladder washes himself (the routine washes arc earned out by the nurse or 
dresser) it is often advisable to remove ihc suprapubic box, if one is present 
This allows thorough inspection of the wxnmd and the surrounding skin A 
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means of coUectmg the overflow is to empfoy a Thomson-^alkcr tray (Fi^ 268) 
After passmg a large rubber catheter into the suprapubic wound, imgauon is 
contmued until the wash is returned clear The house surgeon re-applies the 
box and gives any necessary insmicaons for its management 

4 Auiomattc Bladder Imgation — The simple apparatus illustrated in Fig 
269 and first usecl at St. Aiark’s Hospital, res’clu* 
tiomzed routme bladder imgauon It can 
employed when a catheter has been tied mto 
urethra or when a mushroom-ended catheter 
been sutured into the suprapubic wotmd It is 
not applicable la cases of open suprapubic cyscos- 
tomy, nor is it advisable after Harris’s operauon 
with complete closure of the bladder 

5 Bladder ITashes after Ham/s Operation of 
Prostatectomy, tnth Closure of the Bladder — 
TTirougb the indwelling catheter 1 oz. of silver 
mtrate t-io,ooo or acnflavine 1-10,000 is instilled Imgation beyond the 
amount necessary to ensure that the catheter is not blocked is to be deprecated, 
as It throws pressure on the suture lines and tends to cause leakage mto the cave 
of Retaus Particularly during the first forty-eight hours, the house surgeon 




must pay frequent \nsits to satisfy himself that the catheter has not become 
blocked If there is bleeding the surgeon should be mfonned at once It is 
highly important that the coaaexsaa of the catheter to the tubing and the unne- 
coUecuon bottle should be smctly aseptic, and mamtamed so 
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If ihc house surgeon is called to sec a patient of whom the nurse reports that 
the bladder wash, instead of coming through the suprapubic de Pezzer (or Malccot) 
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catheter (Fif 270), is issuing from the dram in the cave of Retzius, it is possible 
that liic eye of the catheter is blocked with blood-clot , but what is more probable 
Is that the de Pezzer has come out of 
the bladder and is lying in the extra- 
vesical space This is liable to occur 
after suprapubic catheterization of a full 
bladder where allowance has not been 
made for the decrease in the size of 
the organ {fig 271) A skin sutch holds 
the catheter rigidly m place Under 
these orcumstanees it is best to pass 
a urethral catheter if possible, and tie 
It in, and to remove the suprapubic 
de Pezzer, allowing ample 
drainage for the cave of 
Reezius If this course is not 
possible, the surgeon who 

performed the operation should be consulted at once 
BLADDDR DRAINAGE 
Changing o dc Pezzer Catheter.— It is unneces- 
sary and unwise to change a de Pezzer catheter before 
fourteen days It is not unul the lapse of three or 
four weeks, when the track is lined with granulauon 
tissue, that the old catheter can be rcmo%ed by a 
sudden sharp pull, and a new one, stretched on ns 
spcaal introducer (/* ig 272), pushed down the track. 

Before there is a well-formed track the 
introduction of the catheter is a difficult and 
uncertain proposition It is best under- 
taken m the operating theatre by the per- 
son who performed the original operauon 

Suprapubic * Boxes There are 
numerous pieces of apparatus for collecting 
unne from a suprapubic fistula They arc 
all modifications of the Haimlton Ir«ng 


Fit 171 — D» 
PCTier cithetfr 
•tRtchnI on 

frecUt Intf’ducer 
rtidy for Inmtln* 
Idio th« bltJJrt 



240 


SURGICAL HANDICRAFT 



(Ftg 274) The dram is held m place 
a nng of kaolin and \' 3 seline around 
dressmg A bed cage presents 
displacement of the dressing 
Capillary tracuon carries away 
the unne as fast as it is excreted, 
in the same sia} as a lamp mck 
delivers oil to the dame Of 
course, the patient must remain 
reasonably quiet on his back in 
order to keep dry A fresh dram 
must be applied every four to 
eight hours, but the dram can be 
re-stenlized and used repeatedly 
By modifymg the outlet of 
Macdonald’s box to accommo- 
date the wick, I base combined 
the adrantages of both pnnaples 


box Macdonald’s box, \\hich is 
illustrated m Fig 273, is light and 
easily ad)usted 

‘ Wick Drainage ’ is based on 
an entirely different pnnap’e A 
piece of gauze i yard square is 
taken, rolled, and drawn through a 
34-in length of Paul’s soft tubing 
The whole is then sterilized m the 
autoclave or by boilmg With the 
vnck thoroughly vset with stenle 
water or boracic lotion, the pro- 
trudmg end of the gauze is tucked 
mto the sinus and spread about it 
The other end of the dram passes 
into the neck of a stenle bottle 
with safety-pins to the bed, and 
the WTJund edges completes the 



ALLEVIATION OF PAIN IN CISTITIS 
Pain may be rebeved by 4 oz of stenle hqu d paraffin instilled mto the bladder 
through a catheter Very often some of the paraffin is retamed for as long as 
from five to seven days, during which time its soothmg effect is exerased 


HAIMORRHAGE AFTER PROSTATCCTOMl 
Hams’s operation and transurethral resection have considerably mmimized 
the mndence of this alarmmg compbcation Hot bladder washes are useful, and 
It should be noted very carefully that the temperature of the wash-out should not 
be more fhan no® F when placed m the receptacle Preparauons for a blood 
transfusion should be initiated at once 
Pilcher’s Bag — 

Me:hod of Use — If Pilcher’s bag (,Ftg 275) has been inserted, the tube A shoulJ 
have the U'^ture unpnsomng its cemtents released, and after pulling on the tube B to 
ensure thaf the bag is lying well wtthm the prostanc cavity, a Higginson s synnge is 
fixed to the tube A, and two, or at the most tluee, synngcfuls of water should be forew 
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~iio Jhe bag, but no more The end of the rube A ts then occluded with a haunostat 
r a ligature A piece of tape or silk, long enough to pass over the bed rail at the ftot 
f the bed, is attached to the tube B A bed-cradlc presents the tape becoming displaced 

the bedclothes By this means extension is applied, ensurmg retention of ^e bag 
Siihtn Cavity irngation of the bladder is then contmued 

To Renin e ihe Ba^ — ^T^e bag js 
isuall) removed forty-eight hours after 
he operation The contents of the bag 
re allowed to escape After the exten- 
Ion has been removed, it is highly 
■mportani to sterilize thoroughly and to 
*ubricaic the tube B, for it is to be drawn 
- hrough the urethra and the proscatic 
bvity The suprapubic drainage tube 
‘•■s removed after cutting the appropnaic 
*utch, and probably one other stitch in 
he neighbourhood will have to be removed also By pulling on the tube A 
‘Itcadiiy the bag will be delivered into the wound and can be removed A rubber 
Jiniinagc tube is then passed into the cavity of the bladder and retained cither 
vy a stitch or a safety-pin 

Foley’s Bag— TTus apparatus is designed for use after transurethral rcsec* 
on of the prostate The pnnaples involved in its use can be seen in Fig Z 76 
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Delayed bleeding following prosratjc resection 
provides obvious indication i^or the use of this 
instrument It is essential that the bladder be free from clots when the catheter 
is installed, for us walls are not suffiacntly rigid to anempt evacuation of clots 
-by forcible aspuauon 


RECORDS 

I rcpwtedly been pointed out in this work that diagrammatic repre- 
s of pathological findings and operative procedures are always of the 
highest viiluc m the house surgeon’s 
notes In the case of new growths of 
ttic bladher under intermittent treat- 
ment by cysio-diaihcrm> , a diagram- 
matic representation of what is seen 
through the cj-sfoscope « almost a 
necessity if the case is to be treated, 
as It should be, by a thorough follow- 
up (Fig 277) 
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CHAPTER XXXVII 

MINOR OPERATIONS ON THE -MALE GENITAL ORGANS 
By Hamilto’'J Bailey 



CIRCUMCISION 

lo a lery loua^ Infant — For a number of years house surgeons at the 
Roj’al Northern Hospital, London, who had had their training in Australasia, 
advocated, and performed very successfully, arcumasion by means of a pair of 
bone forceps (Fig 278) This method has long been used in Australia for 
arcumasion m young infants The perns is cleansed mth soap 
and water The up of the foreskm is grasped laterally by small 
Spencer \?’eUs forceps, and enough 
traction is made upon it to allow a 
thorough breaking up of adhesions 
under the prepuce with a probe 
This part of the procedure must 
be done very thoroughly Exer* 
asing suitable tracuon on the now 
freed prepuce, the bone forceps are 
appLed just distal to the glans with 
their V-shaped surface towards the 
baby There is momentary pain 
cxpencnced, but it lasts only a few 
seconds After three minutes the 

superfluous ussue is seeered with a sharp scalpel just distal to the 
instrument It will be found that there is no hemorrhage and 
that the skin and the mucous membrane are 
sealed together throughout the circumference 
sufflnently to allow what reinams of the foreskin 
to placed gently behind the corona A 
forceps used m dressing of tuict benzouu co u all that is 
required Healing occurs very quickly 
In Older Children — A general anastheuc is given The 
prepuce is grasped m sinus forceps, which arc mclined some 
what downwards (Fig 279) Redundant skm in front of the 
forceps IS amputated with sassors The forceps are removed, 
and the skin retracts, displaying the preputial mucosa cover- 
me the glans A dorsal slit is made in this mucosal shroud, 
whereupon it can be peeled off the glans, smegma being brushed 
away with a swab The mucosa is now trimmed to wnthin 
a quarter of an inch of the corona It temams to umte the cut edges of skm 
and mucosa to one another by fine, interrupted catgut sutures 
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of these sutches includes the severed frxaal artery, which it is usually neces- 
sary to damp early in the operation The three in-onc frxnal stitch (Pig 
280) is a neat method of securing this artery and approximating the skin and mucosa 
at this pomt The dressmg is preferably tinct benzoim co , applied on a narrow 
stnp of gauze Alterrutivcly, a vaseline gauze tourniquet applied as shown 
(Fig 281) can be used 




Ff all— A Tourniquet dfniiflg for ofcumcu on B Method of tppliring the 
dmunt 

In the Adult— It ts far bnt performed under local anzsthesia which is 
hly satisfactory (Figt 282, 283) 

When the Prepuce cannot be Retracted —After cleansing the area thoroughly, 
t per cent notiocam is millirated into the foreskin as far back as a quarter of an 
inch behind the corona The pauent only experiences pain on the first pnek 
of the needle, which is dnven in by a sharp stab, at the point shown in Fig 282 
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Via this puncture the w hole of the prepuce is ballooned with the local anarsthetic 
It IS sometimes advisable to make a second puncture to infiltrate the fnenum 
When the Prepuce eon be Retracted -'-Cratpuig the edges of the prepuce 
in h.Tmostai$, a dorsal slit is made to within a quancr of an inch of the corona 
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A hamosiat is then placed on the feenum and the requisite amount of prepuce 
IS exased In this connexion tt is well to note carefully that it is preferable 
to exCTsc too little than too much The ideal cucumcision should piovide 
just enough skm to surmount the corooa Suturing the mucous membrane 
to the skm is accomphshed m exactly the same way as in the child Pnapism is 
obnatedj as also is the likchhood of post-operati\ e hemorrhage and infection, 
if the following dressmg is apphed carefully Sulphamlainide powder is blown 
upon the suture line A well-Iubncatcd glass rod is introduced mto the mouth 
of the urethra while the dressmg is apphed and n is not removed until the dressing 
IS set The dressing consists of a narrow gauze landage 
well soaked ui mastisol The entire penis is bound up 
{Fig 284), after which the gbss rod is removed At the 
end of ten days the dressmg can be removed easily by 
splittmg It with sassors 

The operation is quite painless, but pnapism usually 
follows in a few hours A full dose of bromide fer xn) 
should be prescribed, and a good method is to provide an 
mtelhgent patient with an ethyl chlonde spray, which he 
can use as the need arises 

Htemarrhage after areimcinm tisually occurs from 
the region of the fraenum The thrce-in-one framal 
stitch tninimizes this untoward occurrence Further, it 
can be used with advantage to stop bleedmg in the area When bleedmg 
IS commg from any part of the cut surface, an interrupted stitch or two will 
usually control the tuEmorrhage, especially when nbbon gauze soaked m tinei 
bmsotn eo is wrapped around the region of the corona ^Then persistent 
bleeding occurs after arcumastoo, hannophiiia should be suspeaed, and 
measures taken forthwith to supply an adequate amount of prothrombin. 
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INaSION OF THE FORESKIN FOR BALANITIS AND CHANCROID 

It IS most unwise to perform orcumasion m cases of balaiuus and soft sores, 
but if the patient has phimosis it is necessary to expose the glans 

Evipan anaesthesia is advised, and instead of the usual dorsal slit, it is better 
to make two masions, one on other side of the penis, so as to expose the pockets 
on each side of the fiienum A grooved director is mserted under the foreskin, 
and upon this the mucous membrane and skin are sLt with scissors from the free 
margm to the back of the corona 

PARAPHIAIOSIS 

In early cases the following can be uied the end of the penis, including the 
strangubung band, is wrapped m a bed of cotton wool soaked in a mixture of 
o I per cent adrenalme and 10 per cent cocaine The compress is kept m posinon 
for ten to fifteen mmutes On removal of the compress the cedema will be found 
to have abated considerably, and a little iracoon aften restores the prepuce to us 
normal posmon 

If this measure does not prove successful, gas or evipan anatsthesia should 
be admimstered A mck is made in die constnetmg band {Fig 285) and the 
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paraphimosis forablj reduced {Fig 286) In all cases of paraphimosis 
cireumasion should be performed as soon as the inflammation has subsided 
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Meatotomj is a minor operation which if correctly p-rformed gives much 
satisfaction It is indicated when the meatus is too small to allow the passage 
of instruments, and in cases of pm hole meatus gmng ns" to sj-mptoms I S 
Koll gives the following instructions The fnenum of the glans perns is infiltrated 
with novocain {Fig 2S7 A) TTie cut is then made with a scalpel introduced 
into the meatus for a distance of about one centimetre directing the blade slightly 
to one side of the middle line the better to avoid the frxnal artery (Fig 287, 8) 
The mucous membrane of the cut edges is then pomed to the skin of the gbns by 
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fins interrupted No oo catgut sutures (Fig 287, C) This secures prompt 
hsmostasis and presents anv subsequent closure of the masion 
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ANAESTHETIZING THE URETHRA 
To be able to ansstbeuze the urethra effecovelf is a very valuable acquisition 
The urethra is irrigated and 2 drachms of 4 per cent novocain are introduced by 
means of a urethral syringe (Fig 288) The synnge is removed and the solution 
is prevented iiom nmning out by pmchmg the hp$ of the meatus together (Ftg 
289) The perus is then grasped with the left hand so as to force the solution 



backwards The right hand massages the soluuon into the postenor urethra 
(Fig 290) When the meatus and penis are released no fluid should escape 
One more drachm of novocam is injected mto the antenor urethra, a penile 
damp applied After a lapse of five mmutes the perns is agam 
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rcmo\cd, and the fluid once again mamged into the postenor urethra A further 
drachm is introduced 

The whole process takes from ten to fifteen minutes If good results are to 
be expeaed one must be patient 

DILATATION OF A URCTIIRAL STRICTURE 
Efficient lubrication of urethral instruments is of great importance A good 
method Is to fill a tall, narrow beaker with btmodide solution 1-4000, and pour 
into It several teaspoonfuls of liquid paraffin, which will float on the top TTie 
instrument is lubneated by the floating oil as it is withdrawn 

Before any urethral instrument is passed, the glans should be cleansed care- 
fully and the urethra irrigated with weak antiseptic solution 

Gum-clastic Ilougies.— -If the house surgeon is inexperienced in urethral 
instrumentation he will be well advised to confine his activities to the gum- 
elasuc bougies The penis is grasped behind the glans, and is kept on the stretch 
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The bougie is introduced If the point is arrested it is withdrawn a little, and 
again pushed onwards If the attempt fails, a smaller instrument is seleaed, and 
so on, until the size which will pass is reached In attempting to pass a bougie 
through a fine stneture filiform bougies arc employed They should not be 
resorted to until the operator is satisfied that he is really dealing with a fine 
stricture The ‘ faggot ’ method (see Fig 261, p 233) is often useful 

Two, three or four guides arc introduced unul one finds the opening The 
correa way of passing a filiform guide is bj a gentle probing motement combined 
wiih rotation 

Metal Kougles. — The passage of metal bougies requires a little experience 
and a tery light hand The mi/r mafrre is shosm m Fig 291 No force should 
be used 

THE INJECTION TREATMENT OE in’DROCELE 
The patient is recumbent After transiliuminating the h>droccIe, the skin 
of the scrotum is stcnlizcd’wiih picne aad Grasping the neck of the scrotum 
wnth the left hand, the skin is made tense oser the swelling Using 1 per cent 
notocain, a wheal is raised in the skin at a comement point A Urge lumbar 
puncture needle (Birker’s) is passed mto the sac as far os possible without sinking 
the testicle The needle and the anTsihctized scrotal skin are then grasped in a 
fine pair of Spencer Wells forceps (/ ig 292) so as to ensure agamst the needle 



ping The hydrocele fiuid is allcmed to run out into a bowl, or ii is aspirated 
fitting a syringe on to the base of the needle When the sac is empty, the 
acle IS palpated to obviate the possibility of overlooking the primary cause of 
hydrocele Using an aspiratmg synnge, the sac is washed out with salme 



F g 292 —The tn ection treaonent of hydrccele. Ennutiog hydrocele fluid. \o<e 
the method of prerentine movement oT the tumbir puncrure needle 

arder to tid the intcnot of any albuminous mattnal Some 2 to 3 c c- of 
nine urethane are injected mto the sac, the needle is withdrawn, and the 
)tum IS gently massaged, $0 that all parts of the sac some into coouct with the 
moQ The puncture 1$ sealed with coUodion, and the patient is given a 
pensory bandage 

He IS instructed to report m a week’s tune UsualJ>, on the second visit 
hydrocele appears as large as ever, and the patient should be warned of this 
bability llie process is repeated, using 3 to 4 cc of qumine urethane 
die case of a Urge hydrocele a third injection is usually necessary 
The patient then reports at weekly intervals, and 11 is found m most cases 
: although the fluid reaccumubtes it is gradually absorbed, and that the 
rocele has disappeared by the end of three weeks after the last injecuoo 
I ha\ e treated a large number of cases by this method, and have had favourable 
ilts m over 80 per cent of cases There seem no definite entena as to which 
1 IS going to respond to injection treatment and which is not, but on the whole 
may sav that very large hydroceles are better treated by operation 
Unilocular cysts of the epididi-nus also respond to injection therapy, but 
jr must be unilocular If, as is often the case, they are multiJocular — 1 e , 
f do not completely empty on being aspirated — mjecuon treatment should 
be employed 

THE INJECTION TREATAIENT OF VARICOCELE 
The mjecuon treatment of vancocele is sometimes cffecuve m small or 
lerate sized vanTOceles One treatment is all that is necessary 
Technique — ^The neck of the left side of the scrotum is shaved and the skm 
repared with picnc aad A wheal of Itxal aiuesthbuc is produced m the skm 
• patient stands, and a small bunch of veins is taken up between the finger and 
mb Usmg 2 c c. of a 5 per cent sohmon of sodium morrhuate m a syringe 
icd with a particularly sharp needle, the mjecuon is made from above down 
ds, just below the external abdominal nng (Fig 293) The pampiniform 
rus IS entered at ses eral pomts by a few short jabs of the needle The pauent 
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lies down, and the puncture is sealed with collodion The pain occasioned by 
this treatment is often quite severe, and there is sometimes a considerable reacuon 
Jc IS well to keep the patient lyinff on a couch for an hour, and then advise him 
to go home and rest for twcnty»four hours A suspensory bandage should be 
worn for a month 
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MASSAGING THC TROSTATC 

To be able to massage the prostate effectively is useful for both diagnosis and 
treatment After the patient has passed urme he assumes the Imee-elbow 
position The gloved finger is inserted into the rectum, and gentl> the prostate 
and vesicles are massaged m the direction shown in Ftg 294 After a minute 
several drops of fluid wiU dnp from the meatus These are collected on a slide 
tor microscopical examination ,, 



CHAPTER XXXVin 

TREATMENT OF BRUISES AND SPRAINS 
By A G Tlmbreu. Fisher 

The treatment of sprams and allied inittnes is of considerable importance, both 
to the house surgeon and the pracntioner, for thousands of wor^g hours are 
lost and much prolonged disability results from ineffective treatment of these 
mjunes 

BRUISES 

A contusion often results m the subcutaneous escape of blood from the capil- 
laries and an ecchymosis develops In more sesere cases a hzmatoma, the result 
of subcutaneous mjury to a vem, occurs rapidly When considerable bniismg 
follows a mmor mjury, the possibility of hsmophilia, or delayed coagulability 
of the blood, should be suspected It is not unusual for a bruise to appear at 
some distance from the site of the miuiy, pamcularly when the latter affects the 
deeper tissues , m such cases blood has travelled to the surface along fascial 
planes The familiar colour changes m bruises are due to disintegrauon of 
hzmoglobin. Qottmg m a hatmatotoa usually first occurs at the f>enpber>, 
the fluid centre bemg absorbed more gradually In subpencrajual cephil- 
haematoma this often causes difficulty m diagnosis {see p j6$) Occasionally, 
a hsmatoma suppurates 

Treatment.— Usually, the associated injury to ligament, muscle, etc , ts the 
pnnaple consideration, and the bleedmg (bruising) requires no specul treatment. 
Bruising can sometimes be limited or prevented by apphcanons of cold water, 
ice, Of evaporating louons A strong solution of freshly prepared am mo n ium 
chlonde, or of liquor plumbi subacetans, appbed on Imt, is sometimes of value 
Firm pressure by bandaging over a byer of wool, or by strappmg, may be com- 
bined advantageously with these applicaQons 

Special Bruises — Occasionally a hsematoma confined by deep fasaa muses 
severe pain. In such cases the blood requires evacuauon cither by aspiration, or, 
rarely, by open operation 

Hemorrhagic efiiision mto a jomt only needs aspiranon if it is excessive and 
is causmg much pam and tension Such a procedure should always be earned 
out with the smaest anennon to aseptic ntu^ It should be noted that aspira- 
tion of a traumanc effusion into a jomt is very seldom necessary, as in most cases 
absorption occurs with a combmanoa of firm bandagmg of the joint combmed 
with gentle aenve movements, which, m the lower extremity, should be at first 
non weight bearing 

In htemorrhage associated with muscular sprams or ruptures the effused 
blood may spread m mtermuscular planes, and subsequent organization of the 
clot may cause troublesome adhesions, with painful limitation of certam moie 
ments This sequel can sometimes be preraitcd by massage and by early 
movements, and for its treatment mampulauon under anaesthesia is often of 
great value 
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An ecchymosis or harmatoma may be assoaated with a ligamentous or muscular 
sprain or rupture A severe ligamentous miury, or fracture into a joint, may be 
assoaated with intni arucular ha:morrhage or hannarthrosis 

SPRAINS 

A sprain may involve a hgamcm, muscle, or tendon, and usually follows 
overstretching from some sudden movement which ts frequently of a twisung 
nature It is assoaated wnth rupture of some of the muscular or cormcaive- 
tissue fibres, and hence with more reaction than in cases of simple Jtrai>i from 
minor injuries, or the chronic ligamentous strain often assoaated with deformities 
(c g , chrome sacro iliac or lumbo sacral stram) 

The first lines of defence of a joint are the muscles which act upon it, and a 
ligamentous spram may be due to some sudden movement when the muscles are 
momentarily taken unawares, or, in more severe cases, to failure of the muscles 
to counter the strain The knee, anUe, shoulder, and wnst arc frequently 
involved 

Diagnosis — Pam, swelling, and tenderness are always more marked over 
the alfcCTcd ligament, often at one or other of its attachm-nts Movements 
of ihe joint which stretch the damaged ligament are painful and restricted bv 
reflex muscular spasm In manv cases ccchymosis occurs, and, in the more 
severe, hxmorrliagic cfluaion into the joint (hxmarthrosis) usually follow* In 
the knee, limitation of extension foUovvmg spram and due to spasm of the flexor 
group of muscles must be carefully distingvushed from that due to a mechanical 
block, as occurs in unreduced fracture dislocation of a semilunar cartilage 
X^ray excminattw should never be omitted in any severe joint injury Manj 
sprains are associated with fracture Common examples are spram of the mtemal 
lateral ligament of the knee with separation of a small bony fragment from the 
internal femoral condyle , fraaure of the external malleolus assoaated with 
sprain of the cxiemal bteral ligament of the ankle , and injuries to the great 
tuberosity of the humerus in sprains m the shoulder region 

Rupture cf a figament is a more senous cxindiuon, and the signs menuoned 
above are increased It is assoaated with hyperroobility of the jomt , for instance, 
in complete rupture of the internal bteral bgament of the knee joint there is no 
impediment to abduaion of the leg in tcbiion to the thigh Diagnosis of rupture 
is faalitated by the local injecoon of an ananthetic, such as 2 per cent novocain, 
to abolish muscubr spasm, which might otherwise mask the pretence of hyper* 
mobility The diffcrcnual diagnosis of spram and complete ligamentous rupture 
IS of fundamental importance, for if the bitct condition is overlooked great 
disability surely follows 

Trcntmcnt — Success depends upon a judiaous conjbmauon of rest and 
movement A sprained ligament cannot be repaired if the damaged fibres are 
subject to constant fresh injuries On the other hand, if a sprained joint.or 
tendon be kept completely at rest for too long a period, repair of the ligament 
takes pbee at the expense of (a) muscubr wasung, and (i>) adhesions Aaive 
movements of the affeaed joint or of the tendons or muscles that pass over the 
}oin: must be commenced from the fiisr, but in such a manner that no strain is 
pbeed upon the ligament or tendmi utideigomg repair 

Example Spram of External Lateral lagan ent of the Ankle~]omt — Neglected 
cases arc often seen m which persistent tenderness exists over the afTected portion 
of the ligament with pam and swelling during exerase, a persistent slight 
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limitauon of inversion of the foot» and a complaint of penodical ‘ giving way ” 
of the ankle In such cases, repair of the ligament has become associated 
with contracted scar tissue or adhesions, the formation of which the practitioner 
must always endeavour to prevent 

In slight cases, with httle or no swellmg, the ankle is strapped with overlapping 
stnps of flemble adhesive plaster which extend from the outer border of the foot 
in an upwards and inwards direction, but do not completely enarcle the ankle- 
jomt The outer side of the heel of the shoe on the affected side should be 
reinforced by a wedge of leather a quarter-of-an-mch m thickness While 
the external lateral ligament is thus rcheved from stram, gentle exercise in the 
form of walkmg may be allowed An aliemative method is firm bandaging of 
the )omt over a ibick pad of wool, placed mtx the damaged hgament This 
method has the advantage that it (Meditates such physical measures as massage 
and assisted movements, preceded by radiant heat, infra red, galvaiuc, or hot 
s alin e, foot-baths If the services of a stalled physiotherapist are available, 
these should be enhsted 

In more severe cases, considerable bnusmg and swelling are present, and 
provided associated fracture or complete bgamentous rupture have been excluded, 
treatment should be as follows Rest from weighl-beanng at first, with apphea- 
Uon of cold compresses or evaporaong loQon Superficial massage (effleurage) 
assists in rehevmg pain and m the diminution of swelling, and in the mtervals 
the joint IS firmly bandaged When pain, swelling and bruising have largely 
subsided, treatment is continued as for minor degrees of sprain 

Rupture of External Lateral Ligament of Ankle —In such cases repair 
obviously necessitates a longer period of freedom from strain upon the damaged 
ligament Treatment should at first be upon the same Imes as for severe sprain 
When swelling has partially subsided, the ankle is encased in plaster of Pans, 
which extends from the roots of the toes to the upper third of the leg, and the 
patient is encouraged to walk. At the end of a month, the plaster is remosed 
and a crepe bandage substituted, which is removed daily for radiant heat and 
massage 

Treatment on similar Uaes is adopted m cases of sprain fracture of the ankle 
It has been shown by Bohler and others that, owing to the movement of the 
tendons passmg over the joint, such ambulatory plaster treatment is neither 
complicated by the formation of adhesions nor does muscular wasting oaair to 
any appreciable extent 

In cases of sprain Lertcbe recommends infiltration of the damaged hgament 
with novocam, and claims that this measure, by its effect upon the reflex arc, 
limits effusion and reduces the penod of mcapaaty 

In severe sprams of the shoulder, the arm should be placed on a splmt in 
abduction and external rotation, as these movements are apt to be restneted by 
adhesions if the arm be kept by the side 

Afusetefar or rencCmoox Stmtns am# ^opfores — S'tram of a musci'e or 
tendon mvolves its attachment to bone, from which a variable number of the 
muscular or tendmous fibres may be tom away, with some damage to the pen 
osteum Sometimes a portion of the bony attachment may be wrenched off by 
muscular action Such muscular stiams are common, both m sport and m 
various mdustnal occupations (‘ tennis elbow rider’s strain of the adductor 
longus, etc ) Actual rupture, either partial or complete, of a tendon or muscle 
IS a mote senous lesion and may occur almost anywhere in its course, but more 
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commonly at the ;unction of the muscle and Jis icndon Partial rupture of the 
rectus femons commonly occurs in football pla>crs or a transverse tear of the 
muscle and tendon may occur near w$ patellar attachment Rupture of the long 
head of the biceps or of its tendon, and similar injuries to the supraspinatus 
tendon, the tendo Achillis, or the plantatis tendon are all common injuries 
Diagnosis — Sudden acute pain during some strenuous cxcrase is accom- 
panied by immediate loss of power, and followed by swclbng, tenderness, and 
bruising In rupture of muscle, if superhctal, a gap may be felt, and on attempt- 
ing to contract the muscle a characteristic rounded swelling appears in the course 
of the muscle and proiumal to the tear Hemorrhage may be diffuse and involve 
intermuscular planes or take the form of a localized hematoma 

Passive movement in the line of acuon of the injured muscle is comparatively 
painless, but active mov’cment is restricted or inhibited, painful, and accompanied 
b> the signs mentioned above 

Treatment — A muscular or tendinous strain, if slight, is best treated by 
massage and support In the form of a bandage or strapping, and, as in ligamentous 
sprain, the avoidance of those rnovemcnis which stretch the damaged pans In 
cases of chrome strain assoaated with localized pain and tenderness such measures 
as infra-red rays, ionization, or diathermy ate often of value, or, in obstinate cases, 
the injection of novocain In those cases associated with adhesion formation, 
mampubuon under local or general amcsihesia may be of great value In 
more severe cases, the pnnaples of treatment resemble those for severe ligamen- 
tous sprain, viz , avoidance of strain upon the damaged parts until repair has taken 
place combined with such functional use as does not interfere with this principle 
Cxamplet Severe strain of the deltoid should be treated with the arm m the 
abducted position , in sprains of the quadriceps, extension of the leg is desirable 
to avoid stretching of the muscle by flexion movements , in sprain of the biceps 
the forearm is flexed, and in strain of the tendo AchlUis the principle is achieved 
by plantar flexion of the foot, as by the simple device of increasing the height of 
the heel of the shoe on the aflTccied side 

Rupture of Muscle or Tendou — If a muscle or tendon is complefcly ruptured, 
immediaie suture is in most cases the wisest procedure and should lead to a more rapid 
resiomtion of function than is possible with conservative methods 

ADHESIONS 

careful attention to the pnnaplc of avoidance of strain during repair of 
the damaged ligament, muscle, or tendon, combined with earjv active mo\ements. 
It should usually be possible to avoid ihe bugbear of rroubJesome traumatic 
adhesions A certain degree of temporary stiffness often occurs, but this is 
normally slight and quickly disappears with use of the hmb, combined, if necessary. 
Kith such measures as heat, massage, and special exercises When rest has 
been too prolonged, adhesions in or around muscles, ligaments, or tendons maj 
resist these measures, and manipulation under anarsthcsia is indicated Manipu 
lation, often so eminently successful in suitable cases, should be adopted as soon 
as it IS evndent that the adhesions arc not yielding 10 the usual methods of physical 
treatment 
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CHAPTER XXXIX 
PLASTER-OF-PARIS TECHNIQUE 
By F P Fitzgerald 

Plaster of Paris bandages are made in 8 m 6m, and 4 in widths and all 
are six yards m length They should weigh 17, 14 and ii ounces respecuvely, 
and be kept m air tight tins Immediately before use the bandage is placed m 
water, and allowed to rest until bubbles cease to nse Then the ends of the bandage 
are gripped firmly and it is squeezed free of excess water {Fig 295) The 



temperature of the water vanes according to whether slow or qmck setimg is 
required Plaster sets more quickly with hot water the maximum temperature 
that can be used being 130® F Salt increases the rate of setung 

Plaster bandages may be rolled on like ordinary bandages or applied m the 
form of slabs made by rolling a bandage up and down on itself to the required 
length {Fig 296) A narrow slab is made by folding one on itself {Ftg 297) 
These slabs are fixed to the hmb by a cucularly apphed open wove gauze bandage 
Where necessary, plaster bandages arc apphed over this 
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Rules for Application of a Plaster Bandage.—- 

1 Begin abo%e and bandage downwards 

2 Leave an inch between the tops of the turns so that the cast wiU be the 
same thickness throughout 

3 Do not allow any creases next the dun 

4 Do not twist the bandage or attempt to do ' figures of 8 ' 

5 Remember that a plaster cast docs not contract while setting (See Pm- 
SLRE Sores, p 281 ) 

Padded or Unpadded ?— Both padded and impadded casts have their uses 
in actual practice 


A padded cast is one m which the sljn and plaster are separated b> wool or 
stockinette or both 

An tmpadded east is one in which the plaster slab and skin arc in actual contact 
It IS important that the latter 
definition should be qualified, 
for while it is true that plaster 
and skin are in contact, the 
enure limb surface is not so 
encased Bohler’s * unpadded 
cast ’ is undoubtedly the best 
form A pbstcf stab is 
sppbed, encasing iwo<thirds 
of the limb at its narrowest 
part (Fig 298) This is kept 
in position by a gauze band- 
age SIX yar^ long and six 
inches istde, in adults The 
latter is put on loosely and 
provides a layer of padding 
about 0 quarter of an inch 
thick over at least one-third 
of the limb's surface A eoinpfeuly thn-ughi plaster should finer be applied 

rnstnictloos to the Patient — A pattens should not be allcnd-d to leate 
hospiiat tcithous t"nt(en instructions about hoa to recognize obscrttcnon to she 
cirni/flticn, and schat to da 1/ ir should ocatr 



Fit S9S — Application ef • domi lUb Sole (ilPidof 
wool aeparadne index finger and thumb . (a) Slab do«a not 
Include eolar third of wnit (i) Oauie Sandage being uied 
to I a abb 


Type of Instruction Card 

1 If the fingers or toes become painful, swollen, or blue, elevate 

the limb 

2 If there is no improvement after half an hour, come back to hospital 

or call in a doctor 

3 If It IS impossible to obtain medical advice, remove the plaster 

with a knife or saw Soakmg in water softens plaster 


APPLICATION or PLiVSTER IN SPECIAL REGIONS 
THE HAND OR VVRtST 

Materiah — 

r Two plaster bandages 6 yd by 6 or 4 in 1 depending on the sire of 

2 A gauze bandage 6vdby6or4in 1 the limb 

3 A 4 m band, for counter tracuon 

Pitritiort of Pjfienf — When traction is necessary the patient lies on a table 
with the humerus abducted to 90 and the elbow at a right angle The band is 
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passed rovind the arm above the elbow over a pad of wool, and fixed to some 
stable object such as a door-handle A layer of strapping wrapped round the 
thumb and the radial three fingers provides a good gnp for the assistant An 
assistant then pulls on the fingers and tbumb in the opposite direaion {Ftg 299) 



Fig 299 — AppI cition of cut for elbow or foreann ui)un« Note (l) Miniul tncboa„ 

(2} Fixed counter trxcuon , (3) Spreader tepantiog loop of Uaction band. 

Technique — The distance from olecranon ro knuckles is measured A plaster 
slab of this length is laid along the dorsum of the forearm, wnst, and band, as 
far as the knuckles It is moulded to the limb A small pad of wool is then 
placed between the thumb and index finger and the cast is bandaged on evenly, 
but not tightly, tvith the gauze bandage, two turns of which hold the wool pad in 
place The second plaster bandage is now applied arcularlv and the cast 
allowed to set Any excess can then be tnnuned 

THE ELBOW AND FOREARAt 

Materials — 

r Four plaster bandages 6 yd by 6 or 4 in ] depending on the size of 

2 Ooe gauze bandage 6 yd by 6 or a in. f the limb 

3 Band for counter tracnon, with uooden spreader 

4 Small pad of wool 

Technique — The posiuon of the paueni 1$ as desenbed for the VTist cast 
The limb is measured from the insertion of the deltoid to the knuckles A slab 
of this length is appLed from the knuckles along the dorsum of the foreaim, 
behind the elbow, and along the extensor surface of the arm TTie wooden 
spreader widens the loop of the counter-extension band to allow the slab to pass 
through (Fig 299) At the elbow, cuts are made mto the slab at each side 
and the edges folded accurately over each other The wool is placed between 
the finger and thumb, and the slab is wrapped on by the gauze bandage Tvfo 
orcular plaster bandages are now applied and the cast is allowed to set The 
extension band is then removed from the arm and the final plaster bandage 
strengthens that region 

THE UPPER ARAl 

Materials — 

1 Three plaster bandages 6 yd by 6 or 4 in j depending on the size of 

2 One gauze bandage 6 yd by 6 or 4 m I the limb 

3 A strip of felt i in wide 

4 A cuff and collar sling 

Technique — The strip of felt is fixed round ihe arm close to the a-xUla A 
6-in slab is made long enough to extend from the acromion round the elbow to 
the axilla It is folded on itself to make a 3 in slab (see Fig 297) The slab 
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»s then applied to the inner and outer surfaces of the arm in the form of a U 
(r tg. %oo) It IS moulded to the contour of the limb and fixed by the gauze 
bandage and the remaining tv?o plaster bandages A cuff-and-collar sUng is 



fii U lUb it pU<c4 Uons ht »Shox>lJcf tpiOL The ait theuM 

the inner inii ouier eireeu et the »m extend «eer the Hue etvtu 

applied, with the elbow at right angles In fractures with much displacement it 
IS advisable to increase the weight of the plaster by adding the elbow or forearm 
cast Transverse fractures of the middle third of the humerus may require an 
abduction splint or pbster spica (Fig jot) 

TtlC SHOVLDEK SPICA 

MaieriaJj — 

1 Twelve plaster bandages, four 6 yd by 8 in , eight 6 >‘d by 6 in Or m a child 
four 6 yd by 6 m . eight 6 yd by 4 in 

3 One gauze bandage 6 yd by 6 m 

3 Sioctancrtc, wide and narrow 

4 Wool 

Postvon oj Paueni — Sitting on a stool or standing , the arm is abducted to a 
right angle and is 30“ m front of the coronal pbne The elbow is flexed to a right 
angle and is in the mid-position between pronation and supination 

Ttchmque —A length of wide siockmene is taken long enough to reach from 
aKJr ffubtf A .bfivlc u en nther side »s ihe jhnuJdr? JrsrJ j£> jJJow skt 
arms to be passed through as in a sleeveless vest 

The narrower material is drawn o\er the arm like a sleete from knuckles to 
shoulder Pads of wool, {-m thick when compressed, are placed along the iliac 
crests, otcr each shoulder, and along the spme, and arc held m place by the gauze 
bandage 

Two wide plaster bandages are now applied around the abdomen and thorax 
and across the shoulders Plaster abbs made from narrow bandages are applied 
from the axjlLx to the iliac crests, where they are accuraiclv moulded They are 
held in position by one wndc bandage Then a wide bandage is applied as a 
shoulder spica A long slab is fixed to the extensor aspect of the arm, forearm, 

SH 17 






2 S8 surgical kamdicraft 

and hand as far as the knuckles, with one gauze and three narrow circular bandages 
A narrow bandage is neitt made mto a slab and folded on itself to act as a prop, 
which extends from the side of the cast m the axillary Ime to the under surface 
of the elbow, and is fixed to both cast and arm by the remaining bandage If 
the cast does not extend to the iliac crests it sags to one side, and may cause a 
pressure sore The edges are trimmed and the stockinette folded back at the 
margms of the cast Over the sternum the cast is cut m the form of a V 
THE LEG 

Materjals — ~ 

1 A high c hair table, or a traction apparatus 

2 Fi\e plaster bandages 6 yd by 6 or 4 m. 1 depending on the size of 

3 One gauze bandage 6 yd by 6 or 4 in I the limb 

4 A walking iron or Sorbo rubber 

Position of Patient — If skeletal iraoion is being used, the leg is slung in the 
traction frame In other cases, the pauent sits on a high chair or table, the operator 
sitting on a low stool with the patient’s foot 
resting on his knee The soimd leg is 
supported on a stool or chair 

Techmqne — A long sbb is made and 
folded on itself so as to be 3 in instead of 
6 m wide {see Fig 297) It is applied from 
the lateral condyle of the ubia along the 
outer side of the leg, then under the heel 
and along the inner aspect of the leg to the 
medial condyle {Fig 302) Another slab is 
made long enough to extend from the back 
of the knee, passing behind the heel, to 
beyond the toes It 1$ applied along the calf 
and sole, and 3 transvene cut is made on 
either side at the heel The edges are folded 
over evenly These slabs are fixed to the 
limb by a gauze bandage The circular 
plaster bandages are then rolled on from 
above downwards The pbster is trimmed 
so that the dorsal surfaces of the toes arc free A vertical cut an inch long 
over the upper end of the fibula prevents pressure over the peroneal nerve 

Application of a Heel — 

A plaster heel 1$ simply a plaster bandage which is partially unwound and 
fixed lust m front of the heel 

A rubber heel is made from tno pieces of ^-tn Sorbo rubber as wide as the 
sole of the cast and onc-third its length The pieces of rubber are bound together 
by a few turns of the plaster bandage and then fixed in posmon with the remainder 
of the bandage 

An iron heel is applied exactly m the Ime of the leg, and not tilled backwards 
or forwards {Fig 303) It extends an inch and a half below the pbster A 
turn of a 6 m, bandage is taken round the anterior pan of one cross-bar The 
bandage then passes behmd the calf to the antenor pan of the opposite cross bar, 
thus forming a postenor slmg An antenor slmg is formed by reversing this 
manccuvre The soft cross-bars are moulded firmly against the cast, and two 
turns of the bandage fix them The bandage is conunued down the leg around 
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ihc iron shaft to the ankle The attenuated bandage is passed through the loop 
of the iron, and antenor and postenor shngs are again formed, care being taken 
to ensure that the iron is sail in the hoc of the leg The sole of the piaster can 
be kept clean by using a piece of old motor tubmg a htile longer than the foot, 
«nh a hole cut out to allow the plaster foot to enter (Fig 304) 



TltG TIitCIl AND LFC 

Mattrials — 

1 Eight plaster bandages 6 yd by 6 or 4 m I depending on the size of 

2 TV-o gauze bandages 6 yJ by 6 or 4 in ♦ the limb 

3 Iron or Sorbo heel 

4 Strip of j«U) adhesive felt i m nide 

Technique —The strip of felt is pbced round the limb at the upper limit of 
the thigh A gauze bandage is ^Tapped round the knee The limb is measured 
from the natal fold, round the heel to the toes A sbb is made from tuo 6-in 
bandages and is applied along the thigh, calf, and sole to the toes It is cut at 
nght angles at the heel on either side and the edges arc moulded over carefully 
The slab is bound on by a gauze bandage and four orcular plaster bandages A 
heel may be fixed as described above 

Tire siiORT mr spica 

Materials — 

1 Ten pbster bandages 6 yd by 8 in , and lour (» yd by d m fn a chdd, six 6 jd 

by 6 m , and four 6 yd by 4 m 

2 Stockinette, wJc and narrow 

3 Gauze bandage 6 yd by 6 in 

4 VTool 

5 PcKic rest or Hawley table 

Prehmfiary Measures -~h piece of mde stockinetic is drawm over the bead 
and shoulders and reaches from the grom to the nipples The narrower piece 
is drauTj mer the affected bmb and readies from groin to knee Pads of wwJ, 

J in thick when compressed, arc pbced over the anterior supenor spines, the 





suspended by a bandage from the cro$s«bar to avoid extension of the hip and 
hyperextension of the knee The table is then ’ let down so that the patient 
IS suspended by the shoulders, pelvis, and feet 

w r " " 305) 

■ M Teekmqtu — ^Two wide plaster bandages are 

f flt. applied to the chest and abdomen and then as a 

spica over the pelvis and upper thigh Two slabs 
made from narrow bandages are applied, one along 
the lateral aspect and the other m ^nt of the hip 
A wide bandage holds these in place, and then a 
slab is placed along the back of the thigh, from 
the back of the hip to the knee The remaimng 
V wide and narrow bandages are apphed arcularly 

m above and below Purmg the apphcaQon of the 

I cast It should be moulded deeply above and belou 

I the ihac crests and around the greater trochanter 

■ so ttiat visible grooves are formed The cast is 

then cut out m the form of a V or half-moon over 
I the upper abdomen, leaving it high at both sides 

I The plaster is cut away at the upper border of the 

I pubis, and on the sound side along the grom, to per- 

^ mit flexion of the thigh to a right angle (Fig 306} 

Then the patient is taken off the table, turned 
on to the face, and an area cut out behind to expose 
the upper limit of the natal cleft 




CO a ngbt angle 
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Tim LONG HIP SPICA 

Materiah — 

1 Sixteen plaster bandages, six 6 jrd bjr 8 in , ten 6 yd by 6 m Or in a child, 

SIX 6 yd by 6 jn , ten 6 yd by 4 m 

2 Two gauze bandages 6 yd by 6 in 

3 Stockinette, mde and narrow 

4 Wool 

5 Pelvic rest or Hawley table 

Technique ’^Thc posiuon of the patient is the same as in a short spica (f^e 
305)1 the same routine is followed as far as the knee Then a slab is 
made to extend from the mid*thigh to the lower third of the leg and cotcred with 
one gauze and two plaster bandages Another slab reaches from the middle of 
the calf to the Ups of the toes, and is fastened with one gauze and one plaster 
bandage In an active child or heavy adult, the cast may need extra strength 
Tins can be achieved by making a slab from a 6-m bandage, folded on itself to 
make a 2<m plaster rope, and incorporating it along the lateral aspect of the thigh 
from above the hip to below the knee The cutting out and moulding are as 
before On the plantar aspect the pbster is cut flush with the ups of the toes , 
on the dorsum it is tnmmcd along the line of the web 

Tlir DOUllLE HIP SPICA LN •F«OC POSmON 

Indieaiion —For a reduced congenital dislocauon of the hip 
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AIateria}t — 

1 Twelve plaster bandages, six 6 yd by 6 tn , six 6 yd by 4 in 

2 Stockinette 

3 One gauze bandage 6 yd by 6 in 

4 Wool 

5 StiUe s or other small pelvic rest (Fig 307) 

PosiUm of Pcfient— The child lies on the pelvic rest with thighs widely 
abducted, and both hips and knees flexed to nght angles 

Technique — The stockinette is drawn over the body and hmbs, and a layer 
of wool IS tolled on to cover the abdomen and both limbs to the ankles Two 
wide plaster bandages are applied around the abdomen and pelvis as a double 
spica bandage Slabs are placed on either side from the upper edges of the cast 
to the middle of the leg, and are fixed by two wide circular bandages. Finally 
three small arcular bandages are applied on each limb as far as the ends of the 
slabs A large area is cut out extendmg an inch above the pubis, an mch above 
the top of the natal cleft, and three inches from the midline on either side (Fig 308) 
THE PLASTER JACKET 

Matenals — 

I Ten plaster bandages, six € yd by S in , four 6 yd. by 6 w Or for a child, six 
6 yd by 6 in , four £ yd by 4 tn 
3 Staciunette 

3 Gauze bandage 

4 Wool 

A stockmette vest as m a shoulder spica is worn , if the neck is to be included, 
the vest should be allowed to extend above the head dunng the applicauon of the 
cast, and have spaces cut out for the ejes 
and mouth Wool pads, ^ in thick when 
compressed, ate placed over the ihac crests 
and the shoulders, and along the spme and 
sacrum In a cervical case a layer is wound 
around the neck These pads are retained 
in posiuon by the gauze bandage 

Position of Patient —This vanes accord- 
ing to the lesion If a fracture of the 
dorsal or lumbar vertebrae is being treated, 
the cast is applied in a position of exten- 
sion, the weight bemg taken by a band 
round the chest and attached to a block 
and tackle, or between two tables (see 
f'tS 352) For a case of cervical canes 
the child is placed m a special frame (Fig 
309) Shoes are strapped to the feet, and 
these are in turn screwed to the Boor ‘boards 
of the frame A sling is attached under 
the dun and ocaput, and most of the 
body-weight is taken by a cord over a 
pulley on the overhead cross bar 
Technique — 

Thoracic or lumbar case Two wide 
plaster bandages are wrapped around the 
chest and abdomen, extendmg to the sternal notch above and the pubis below 
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Four slabs made from narrow bandages are now applied. One on each side 
extends from the axilla to three inches below the iliac crest, another from the 
sternal notch to the front of pubis, and the fourth along the spine posteriorly 
to the upper limit of the natal cleft These arc fixed by two more wide bandages 
and then arcular slabs made from narrow bandages are applied around the upper 
and lower margins of the cast Two wide plaster bandages complete the cast 
(see Fig 353) An area the size of a dinner plate may be removed over the upper 
abdomen At the groin the plaster is cut on either side to allow flexion of the 
thighs to a right angle It is essential that these casts be moulded accurately 
o\er the iliac crests, the lumbar lordosis, the pubis, and the sternum 
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Cervtcal case The routine is the same, except that aUemate turns of the 
circular bandages arc taken o%er the shoulders Two arcufar bandages arc then 
w-oxmd round the neck and shoulders, including the chin, skirting the lower 
borders of the ears, and extending up on to the occiput posteriorly A sbb is 
applied from the ocaput to the upper part of the thorax, and flexed by two wide 
circubr bandages The pbster is cut along a line running parallel to, and half 
an inch a^Ke, the lower border of the mandible, iutt below the ears, and aiong 
the ime of the ocapital bone The stockinette » then folded back and flxed 
wath a narrow pbster bandage (Fig 310) 

I'LASTTR 1IZU7S AVp A.vmtlOR SiSELLS 

Matenish — 

1 Piaster mushn, Tweisc doubled sheen of this arc cut beforehand For an 
anterior shell the patient it measured from the naston to the ankle , for a bed, from 
the nation ever the teriex to the cuddle of the calf In both cases the width is the 
distance between the tips of the elbows when the arms are abducted to right angles 

2 Pbstcr-of Paris, 14 lb 

3 A basin holding 12 pints of water at 130 F , and a spoon for mixing 

4 Vaseline, a bathing cap, and wool 

5 A table covered b) a rubber mattress 

6 An adjustable stool and sandbags 

7 Scalpels and linoleum knises 
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Position of Patient — For a plaster bed the patient Les prone, with the chin 
resting on the edge of the table, arms abducted to 45% and each leg abducted 
to 15° {Fig 311) For an antenor shell, the patient hes on his back with legs and 
arms arranged similarly , the neck is allotred to hj-perestcnd over the edge of the 
table until the under surface of 
the chin is horizontal {Fig 
312) The head is supported 
m postuon by a sandbag restmg 
on the stool, and the &ce is 
coiered with a sheet of gauze 
The bathing cap cos crs the hair 
completelj In the plaster bed, 
pads of wool are placed over 
the eats to make the hiushed 
cast more roomy A very thin 
layer of vaselme is smeared over 
the skm and the minimum of wool used to cover the pubic and pennea] regions 

Technique — 

77ie assistants A team of five is the ideal, but the number may be reduced 
to three The first assistant makes the plaster cream by adding the plaster to 
the water, and son the mixture to an even consistency The second assistant 
the double sheets by their folded ends to the first, who dips them thus 
into the cream The sheets, now tike ropes, are hgbtly stnpped of excess cream 
and are handed quickly to the other assistants, who are placed as follows the 
third stands at the head of the patient, the fourth and fifth on either side sear 
the knees 

Applying the sheeti The third, fourth, and fifth assistants open out the sheet, 
pull it taut to remove all creases (Fig 312), let it fall squarely on to the pauenr, 
and then smooth away air-bubbles from the midline outwards The fourth and 




p,g 312 — PosjQon for antenor >he!l sprlrmg (he Gm then. Note the h>'perexiecsias of 
ihenert so ihM (be dun u bonzonol. 

fifth assistants, as each sheet is laid, press it down firmly to the table between the 
thighe and perineum so as to form a flat bridge connectmg the gutters for the 
legs The excess mushn — except m the first and last sheets, which determine the 
mtemal and external fimsh of the cast — is folded back at the level of the knees on 
to the thighs At the sides the sheets are not moulded under the patient, to avoid 
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difliculty in removing the cast The sides may be strengthened by folding back 
the excess of every second sheet 

Iticlttding the head . If a bed is being made with a head-piece, that is, in lesions 
above the sixth dorsal vertebra, the third assistant, standing at the head, folds 
back the excess of the ten intermediate sheets at the vertex and in front of the 
cars, moulding it to the back and sides of the neck. In the case of an anterior 
shell, the intcrmedme Ia>crs arc folded back along the sjTnpliysis and body of 
the mandible, to form a strong honzonial chin-piece 

Speed is essential, as the warm plaster cream sets rapidl> , if setting is debyed 
half an ounce of salt should be added to the cream The procession of sheets 
must follow without break, and all must be bid ntthin five minutes The cast 
IS allowed to set unul it gives a high-pttched note when tapped 

Outlining While waiting, the outlines are marked with a sharp scalpel — 
the sides an inch from the table level, the shoulders m line with the sides, and 
the upper and lower edges at the level of the folding back. An area for nursing 
purposes is outlined It extends in a bed from the top of the natal cleft, or m a 
shell from an inch above the pubic crest, to midway between the penreum and 
knee, exposing the medial third of each thigh In a bed, ore is taken to make the 
opemng a pointed arch so that the buttocks are supported adequately When 
the cast has ser, it is lifted off and bid on another table, where the ourJincs already 
marked are quickly cut through with the linoleum knives It is then tried on 
and trimmed if neccssarv The whole proceedings should not take longer than 
fifteen minutes The cast is 
dried for two days in a heated 
room 

Aleimlirig The cast is now 
mounted on three shaped trans- 
verse supports of i-in timber, 
high enough to allow a bed-pan 
to be inserted easily These up- 
rights arc fixed by countersunk 
screws at the neck, lumbar region, 
and above the knee, and joined by 
two honzontal sinps of three- 
ply wood (Hg 313) A loose lining is made of linen shecung and thin bbnket 
sewn together along the edges, hanng a piece cut out corresponding to the 
nursing area of the pbstcr cast It is held m position by tapes which tie 
underneath the cast 

nMSIIING PLASTERS 

A good fimsh to a pbstcr may be obtained by rubbing the setung pbstcr 
smooth With clean moist hands This may be improved upon by rubbing the 
surface over with a wet pbstcr bandage If stockmene is used, it is folded back 
over the trimmed pbstcr edges, and fixed by a narrow bandage 

REMOVING PLASTERS 

Kowada >*5 this is not a very diffcult procedure, as casts are thinner than 
formcrlj The instruments used are Stille’s shears, Bohler’s sossors, and Lloyd’s 
opener {Figs 314, 315) The bst is a very useful instrument when a pbstcr has 
been cut through and the two edges have to be pulled apart 
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A few points need to be stressed Neser cut over a bone In a leg plaster 
cut down verticallv between tibia and fibula along the anterolateral aspect Cut 
where the plaster is thinnest. It is strange how many people cut along the dorsum 
where the slab has been applied, 



Ft 314.— PUKcr iiuiniai«nn Lloyd* 
opeaer SoUe 1 ibcui Bohicr'i semon 


mstead of along the thin volar 
aspect In difficult cases or m 
frightened children the cast can 
be softened by soaking it m 
n-armsvater In a plaster which 



Fit 313— Lloyd* 
plum opener 


has to be spbt immediately after application, include a copper strip next to the 
skm (Lloyd) and cut down on it before the pbster has set The line of the smp 
is followed by allowing it to protrude abo\c and below the edges of the cast 
When the plaster has been split, the strip is removed by pulling it through 
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EMERGENCY TREATMENT OF FRACTURES 
By R Watsov-Joves 

In the treatment of any fracture the condition of all the deep tissues of the 
htnbmust be visualized Careless handling not onlj causes unnecessary su/Tcring 
and shock, but may endanger adjacent vessels or nerves, and by tearing the over- 
lying skin may convert a closed into an open fracture 

The immediate emergency treatment of fractures includes (r) First-aid 
splinting , (2) Precautions in transpon , {3) Temporary splmung , (4) Treatment 
of shock 

nRST-AID FJSlCRGENCk SPLINTING 
“ Splint them where they lie *’ Before the patient 1$ moved from the site 
of acadenr, suspected fractures must be immobilized b} splints constructed of 
stnps of wood, walking-sticks, or even folded newspapers The splints must 
extend beyond the joints above and below the level of injury, ond os a rule the 
whole limb should be immobilized In the case of thigh injuries, Hrst-aid splints 
of this type must obviously extend over the trunk as well os over the whole lower 
limb, and added location may be secured by tying the two lower bmbs together 
If a Thomas's splint is available it is the b«t emergency splint for lower limb 
Injuries It is applied before the boot or trousers are removed, and before the 
wxiund IS dressed Traction is applied to the limb, so that it can be raised without 
angulaung the fragments, and while traction is mamumrd, the nng of the spbnt 
IS guided over the foot, leg, and thigh, and pressed 
firmly against the pelvis The foot may be fixed to 
the notch at the lower end of the spbnt by means 
of a clove-hitch bandage round the ankle, but this 
method IS dangerous because the pressure of the 
bandage may cause sloughing of the skin or even 
gangrene of the foot It is better to use a metal 
skewer through the instep of the boot just above 
the sole, or a metal cbp known as a Picton or 
Millbank cbp {Fig 316) which is spning on to 
the margin of the sole The skewer or spnog cbp is fastened to the end of 
the spbnt with strong cord Immobilization is completed b> bandages enarebng 
the limb and spbnt 
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METHODS or TRANSPORT 

The ways In which two first-aiders may dasp liands to provndc a scat for the 
helpless patient, is part of the knowledge of every Boy Scout In lower bmb and 
trunk injuries an attempt should be made to improvnsc a stretcher from deck 
chain, doors, or short ladders 

If a paiicnt is quite helplos and has to be lifted on to a stretcher or earned any 
distance, two assistants should co-operate with the surgeon, who steadies and controls 



268 


SURGICAL HANDICRAFT 


the injured limb The assistants take up a position on opposite sides of the panent 
facing each other , they then stoop down and each gradually mserts one hand under the 
patient s chest until they meet and are clasped , the other hands are then passed and 
locked under the pelvis Havmg secured a firm grasp they nse together from the stooping 
position and are ready to move They shoidd not march m step , rhythmic swaymg 
IS avoided if the left foot of one is put forward with the right foot of the other 

Transport m Suspected Spinal Fractures — ^Patients with suspeaed 
fractures of the spine must be moved with particular caution, because damage 
to the spmal cord may cause permanent paralysis If a patient wnth a fractured 
spine is lifted face upwards by the shoulders and hips, sagging of the trunk between 
the two points of support forces the injured area into flexion The spine aboie 
and below the fracture forms such a powerful pair of levers that this apparently 
simple movement may crush the spinal cord On the other hand, the man may be 
hfted by the shoulders and hips face downwards and no harm is done because 
the spme sags mto the relauiely safe posmon of extension ^Fig 317) As soon 
as possible, the patient is placed on a stretcher, and not moved from it until 
radiographic examination in hospital is completed 



F f -Face-down cnmpocuuan. The avinc 11 extende d di placement of a (ractured 
Tenebra u rediKed. and (he cord u aafe from in ury 

It 1$ actually much easier to carry a helpless victim face downwards than face upwards , 
for many generauons the Swahili negroes of Africa have earned their victims ofacadent 
this way Even when the patient ts on a stretcher or lying in bed, he is usually more 
comfortable m the prone position wuh pillows beneath the upper chest and head than 
in the usual face up position. 

If the mjury is in the cervical spine the surgeon himself must hold the head 
and maintain constant traction, keeping the neck in the fiiUv extended position, 
and not allowing any single flexion movement 

TEMPORARY SPLINTING 

The patient having been placed on the bed, first aid splints may be removed 
for more adequate examination The dothu^ should be removed bj cuttmg 
off boots and by nppmg up the seams of clothes Throughout this procedure 
the injured limb must be steadied by applying firm tracnon A thorough general 
examination of the head, chest, spme, abdomen, pelvis, and all limbs is essential 
m every case of acadent The surgeon must not allow his attenuon to be so 
concentrated on one obvious mjury that he overlooks others less conspicuous 
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It may b« necessary to use temporary splmung before formal reduenon and 
immobilization of the fracture is undertaken 

Fractures of the Clasdcle and Shoulder . — \ small pad of wool m the 
axilla and a triangular slmg tied o\er the opposite shoulder ele^Mting the mjured 
hmb IS a suffiaent temporary support. 

Fractures of the Humerus.— The wnst should be suspended from the 
neck by a collar and cuff sling by passing an ordinary bandage through two sleev es 
of basil leather or of folded brown paper 


The fragments of the humerus are immobil- 
ized by three or four short padded gutter 
spimts extending from just belovs the 
shoulder to the lc\el of the elbow-joint 
(Fig 318) The possibility of iniury to 
the musculospiral nerse must be borne to 
mind 

Tractures of the Elbow. — ^The wnst 
IS slung from the neck by a collar and cuff 
The elbow must not be forced mto full 
flexion, but should be held m a comfort- 
able position abose the right angle When 
there IS \ery severe swelling round the lomt, 
a simple triangular sling ouy be used with 
the elbow at or }ust below the ngbt angle 
The hmb must be examined for possible 
injurv to the ulnar, median, or musculo 
spiral nerves, and the circulauon tested 
frequently by noung the colour of the 
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fingers and by feeling the radial pulse 


Severe elbow miunes are often complicated by damage to the tessels and ner\es 
Prompt reduenon of bone displacement and contmued supennsion dunng the 
fint few days are of great importance _ 

Fractures of the Forearm — ^The ^ ^ 

forearm may be immobilized by an omenor 
angular splmt extending from the middle R / 

of the upper arm across the front of the ' f 

elbow to the wnst-jomt, together with ® j 

simple gutter splmt on the back of the 1 1 

forearm from the elbow to the knuckles IL _ « 

(F»? 319) The antenor splint must not J [ j 
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extend beyond the skin creases of the wnst If u reaches mto the palm 
of the hand, undue pressure on the thenar ermnence causes wasting of the muscles. 
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and the limitation of flexion of the fingers causes stifihess of the joints Care 
must be taken that the angle of the splint does not press too firmly on the front 
of the elbow jomt The circulation and movement of the fingers demand constant 
attenuon dunng the first few days If cyanosis or pallor develops, or if there is 
the shghtest difficulty in extending the fingers fully, the splints must be loosened 
at once {See Volkmann s Contracture, p 280 ) 

Fractures of the Wnst — Two padded metal gutter splmcs are used, one 
extendmg from just below the elbow down the back of the forearm to the knuckles, 
and the other a short splint from below the elbow to the level of the wnst joint 
The antenor splml falls short of the thenar eminence and should not extend into 
the palm (Fig 320) The splints mav be slightly twisted, to numtam ptonation 
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of the forearm and ulnar deviation of the hand Two pads of w'ool are used to 
preserve the normal forward curve of the lower end of the radius One pad over 
the front of the lower forearm two or three mches above the wnst level occupies 
the radial concavity, and a second pad is placed over the back of the loner ra^us 
immediately above the wnst joint. The finger joints must be left free for move- 
ment If there 1$ cedema of the fingers and hand, the limb must be well elevated 
until the swelling has subsided 

Cart s «pUnt, an antenor wooden splint with a bar of wood occupying the 
— Im of the hand, should no longer be used even for temporary splinting of the 
1st, because it so frequently causes stifihess of the fingers 
Fractures of the Spme — The patient must be kept lecumbent with the 
me m the fully extended position Fracture boards are essential These 
e ordinary i m thick planks of wood about six inches across and slightly longer 
an the width of the bed, laid across the frame beneath the mattress to keep it 
m and prevent sagging 

If the patient is lying face upwards, arching of the spine is maintained by 
TO firm pillows beneath the dorso lumbar junction As a rule these patients 
e more comfortable m the prone position The pillows must then be arranged 
:neath the upper thighs and beneath the upperpart of the chest, so that the spine 
still fiilly extended 

If the mjury is m the cervical region there must be no pillow behind the head 
rt firm pillow IS arranged behmd the shoulders so that the neck is extended, and 
the head is kept at rest by sandbags on each side Forward movement of the 
head is prevented by means of a small towel crossing the forehead and anchored 
by the sandbags 

In all spinal fractures injury to the spinal cord must be excluded by notmg 
the power, sensation and reflexes of the lower limbs, and the functions of the 
bladder and rectum 

Fractures and Dislocations of the Pelvis — ^The patient should be 
m lateral recumbency lying on the uninjured side on a finn mattress over 
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TREATMENT OF SHOCK 

Every pauent who has sustained a &acnire or djslocauon suffers from some 
degree of shock and collapse If shock is severe the pauent must be put m a 
warm bed m a well-heated ward, given morphine to control pain, and copious 
draughts of water or sweetened tea or coffee If the pulse-rate is nsmg or the 
blood-pressure is faUing, the transfusion of 2 or sometimes e\ en 3 pmts of blood, 
blood-plasma, or blood serum, is urgently necessary During the first few 
hours, the treatment of shock far outweighs in importance the local treatment 
of the injury 

Local Arusslhesta of Fractures — The only local treatment which is safe, 
because it may be undertaken without movement of the limb or disturbance 
of the patient, is the admmistraoon of a local anatstheuc The relief of pain 
and the blockmg of all afferent nerve impulses from the fracture is of v'alue, 
especially in fractures of the shaft of the femur and tibia, and m fracture-disloca- 
tions of the ankle and knee An injeoion of from 10 to 20 c c of 2 per cent 
novocain is made mto the fracture hiematoma A long needle is used, and the 
surgeon should confirm that the needle is actually in the hannatoma by with- 
drawmg one or two cubic centimetres of blood before actually injecting the 
novocain 

Compound Fractures— la the case of compound fractures, hsmorrhage 
must be controlled and the wound covered with stenle towels No local anss- 
theoc may be injected into the open wound because there 1$ a danger of dis 
semmating infection Operauve treatment of the wound is of particular urgency, 
and must not be deferred one hour more than is absolutely essential for the 
treatment of the shock 
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GENERAL PRINCIPLES IN THE TREATMENT OF 
FRACTURES 
By R Watson Jones 

There are three pnnaples of fracture treatment, all of equal importance, which 
must be in the mmd of the surgeon from the first day of injury until the last day 
of recovery — 

1 Reduclton — To correct displacement perfectly and maintam replacement 
of the fragments, always using X ray control 

2 Itmnohhsation — To fix the fragments completely and without mtcrrupaon 
until the fracture is firmly umted 

3 Functional Activity — ^To preserve movement m joints which need not be 
immobilized, by the patient's own active exerase, but never by passive stretching 
To maintain the tone of muscles even in the parts immobilized, and to encourage 
use of the hrab, as far as possible, throughout the period of immobility 

REDUCTION OF DISPLACEAIENT 

Manipulative Reduction —The setting ' of fractures >s not a special act 
dependent on hereditary skill The technique consists simply in inspecting 
radiographs to see where the fragments he, replacing them by direct pressure 
or by traction, X-raying to see that the object been achieved, and repeating 
the foutme " manipulate, fix, X ray ” as often as may be necessary Occasionally 
manipulaave reduction may fail owing to anatomical difficulues or to undue 
delay m institutmg treatment, and operative reduction is necessary 

Reduction must be effeaed by guarded measured strength rather than by 
sudden jerkmg force This is important in fractures of the shafts of the long 
bones where oinsidcrable leverage is possible , it is particularly important in 
greensuck injuncs, which must be reduced by gentle moulding, ta^g care not to 
convert the injury into a more difticult complete fracture In fractures near the 
ends of the long bones, espeaally when impacted, much more force may be 
necessary Frequently in fractures of the ankle, and sometimes in other fractures, 
the radiograph will show that the fragments Jock when fully reduced, so that over- 
reducUon is impossible 

Mampulation under Anesthesia — ^No displaced fracture should be 
manipulated without an anesthetic , to do so is unfair to the patient and unfair 
to the surgeon The patient may permit one sudden movement which he does 
not fuUj expect, but he will certainly not allow any further manipulauon, and 
no fracture can always be perfectly reduced by one sudden movement Even 
old and fragile paoents can withstand two or three minutes of gas anssthesia 
with safety 

In the very rare cases where general anssthesia is inadinsable owing to consu- 
lutional disabilities, local novocam anaesthesia may be used (r« p 272) Ten 
nunutes should elapse after mjecong the novocam mto the fracture hsmatoma 
to allow complete diffusion of the anssihetic before the fracture is manipulated 

SH iS 
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Most surgtons prefer not to use local axuestheocs as a routine in all cases Aoes- 
thesia IS not alwaj’s perfect, and there is pamcular difficulty m impacted fractures 
nhere diffusion of the anssthetic is difficult 

Standard of Reduction,-“How perfectly must the fragments be ttpbcrf' 
Is an anatomical ‘ hair Ime ’ reduction necessary ^ The standard of end-result 
must be a hmb climcallv indistinguishable from normal— one which has normal 
function and which looks nottnaL The ahnement must always be perfect, and 
there must be no rotational dispIacemenL Shght lateral displacement may be 
of no significance m fractures of the shafts of the humerus and of the femur, but 
if lateral displacement exceeds a certain minimum, the bonj thickening impairs 
the cosmetic result, particularly in subcutaneous bones such as the ubia Further- 
more, with marked lateral displacement the teducuon may be unstable. X-rav 
examinanon is therefore essential after etcry manipulation, and the surgeon must 
be satisfied that the position, though not necessarily anatomically perfect, is 
compaable with perfect function and appearance 

Ideal Time for Reduedoo. — ^Thc ftacture which is seen scithm about half 
an hour of the mjury should be reduced under anzsthesia and immobilized at 
once If It IS feared that subsequent swelling may be of such sesenry that a 
complete enarchng plaster cast would be dangerous, a plaster slab ma> be apphed 
over half to two-thirds of the orcumference of the hmb and held m place by a 
bandage uhich can be cut at once if required The cocjrding cast is completed 
the foUowmg day 

If the fracture is reduced and the plaster apphed when the hmb is alreadr 
severely swollen, redisplacement sery often occurs a few days later as the swelling 
subsides and the plaster becomes loose In this event it may be bener not to 
amesthetize the patient uonecessanly, but without pithnunary znaiupulatioB to 
unmobihze ±e ftacture by a plaster slab and put the paoeot to bed with the 
limb elevated Two or tluee days bter the swellmg will bate subsided and the 
fracture is then mampulated under anresthesia and completely immobilized. 

This routine of delayed reduction should not be applied to dislocaaoos, nor 
to any fractures where the displaced fragments may exert pressure on nerves o’ 
vessels Badly displaced supracondylar fractures of the elbow should be reduced 
at whatever stage they are seen, and whatever the degree of swellmg 

Subsequent Chech Radiographs. — If a fracture has been reduced and 
plaster apphed over a swollen hmb, a check radiograph is essential seven to ten 
days later before the new plaster is applied, in order to be sure that the fragments 
have not become redisplaced Every time that sphnts are adjusted or plaster 
reapphed, a further radiograph must be taken through the new plaster, hovrcvcr 
unhkelj it may appear that the position has been altered , shght but important 
changes m the position of the fragments commonly occur during the reapphea- 
non of plaster 

Certain fractures, particularly fractures of the lower shaft of the radius with radio- 
ulnar diilocanon, fractures of both bones of the forearm, and fractures of the shaft of 
the nbia, arc prone to redisplacement even despite a sansfactory initial reduenon and 
closely fitting plaster casts. These fractures must be X-rayed again every second ox 
third week, whether the plaster has been changed or not. 

It has been said of fracture treatment that “ bones are filled not with red 
marrow but with black mgratitude” This is no longer true if treatment is 
controlled, but if a surgeon fads to eierase detailed control of every stage of 
treatment, black mgratitude is hiS just reward. 
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Danger of X-ray Screcidng — ^Manipulation of fractures tinder the direct 
visual control of X-ray screemng is dangerous to patients and very dangerous to 
surgeons and their staffs One surgeon xnthin twelve months of adoptmg this tech- 
nique, suffered X-ray dermatins of the hands, warty pigmentation and ulccrauon of 
the skm, replacement of his nails by rough, irregubr, broken talons, and amputa- 
tion of one finger Another victim, after longer exposure, lost all eight fingers 
and one thumb, together with most of his nose and lips, qw mg to X-ray cancer 

Repeated mampulations under one contmuous anxsthetic can be controlled 
no less effectively by taking a senes of ordinary radiographs, and usmg modem 
methods of rapid development and fixing of films, the surgeon and his staff 
protecting themselves from scattered rays during the exposures Each pair of 
films should be ready for inspecuon within three or four minutes 

LMMOBIUZATIOV OP rRAGMLNTS 

The repair of fractures takes place by the development of a delicate cellular 
granulauon tissue between the fragments which calcifies to form callus Tearing 
of this granulauon ussue delaj’s repair , the slightest shearmg or rotauon stram 
intcrrupis the conunvnt> of the growing tissue and causes continued decalafication 
of the fragments 

If movement continues, a fibrous gap dev*elops and the final process of recalafica 
non occurs, not lo a continuous callus b^een ibe fragments, but across the bone ends, 
which become densely sclerosed $0 that non union is esublishcd Operauve treatment 
by dnllmg or bonc-grofung is then necessary m order to break up the sderosis, before 
immobilization will succeed m promoemg union 

The more complete the immobilization the more rapid is the umon Plaster 
casts are therefore preferable to sphnts, and the casts must be carefully moulded 
to the contour of the limb There must be no bulkj wadding or thi^ layers of 
wool beneath the plaster , as a rule it may be applied directly to the skin or over 
a single or double byer of stockinette Complete and absolute tmmo&i/tsanoR 
must be etmnmud until the fracture « untted, and eien sf the average period has been 
eeceeded there must still be no infrrmpri<m of the irrmobilization Many factors 
account for slow repair and delayed union , they do not cause non uiuon if the 
immobilization is suitably prolonged, but if immobilization ceases non union 
becomes established 

rncturcs umte more slowly in adults than m children A fracture of the 
shaft of one of the forearm bones is usually umted in six weeks in a child but 
not until ten weeks m the adult 

Umon is delayed by infecuon, evea a trace of infection may add several weeks to 
the duration of repair, and if there is severe infccuon, umon may occur only after sue 
twelve or eighteen months If the blood supply of one fragment is cut off by the frac- 
ture, all the repair must take place from ihe other fragment and umon may not be com 
plete until twelve to eighteen months after the iniury There arc other unknown factors 
which account for very marked vanauon in the rate of repair in apparently idenucal 
fractures 

The accepted periods of immobilization must therefore be recognized as 
mimmal penods, to be exceeded in any case where cUmcal and radiographic 
tests show a slower rate of repair Most fractures are united in children m two 
months and in adults in three months Fractures of the lower limb weight- 
bearing bones must be immobilized for the whole of this time , m the upper 
limb a shorter period of protection is necessary, parucubrly if the fracture Les 
near the joints so that leverage strains are reduced 
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Minimal Periods of Immobilization of Fractures 
AND Dislocations in Adults 
Upper limb dislocauons — 

Shoulder, elbow, carpal semilunar, finger joints 2 to 3 weeks 

Upper hmb fractures — near joints — 

CoUes’s, supracondylar, neck of hiunerus 4 to 5 weeks 

Exceptions — Qavicle, 3 weeks , carpal scaphoid, 

8 to to weeks 

Upper limb fractures — shafts of long bones — 

Humerus, radius, ulna 6 to 10 weeks 

Lower limb dislocations and fractures of weight bearmg bones — 

Os calcis, fracture dislocation of ankle, sl^ii and tuber- 
osities of ubia, shaft and condyles of femur 10 weeks 

Exception — Neck of femur, 4 to 12 months 
Spine — crush fractures and fracture-dislocations 4 to 6 months 

FUNCTIONAL ACnVlTY 

No joint must be unnecessarily immobilized Complete fixation of the 
fracture is essenual, so that unmobilizatton of the jomts immediately above 
and below the injury cannot be avoided but no other joint must be covered by 
splints, plaster, strapping, or bandage If it not enough that these joints are left 
free , it it the surgeon s dutj to see that they are aetnelv mobtli-ed by the patient s 
&o.n exercise 

Stiffness of the Fingers —Recovery should be complete after a CoUes’s 
fracture of the radius within about two months of the injury If the finger joints 
hate been allowed to stiffen, it will be at least twelve months before the patient 
can use the hand, and the Umb may even be permanently crippled This sofihess 
may develop within a few days, especially if the fingers are swollen and csdematous 



R<r 3^3 —Full finsCT excra»cs muM be pnetaMd iltboush tbe &*ciored 
wroi t9 unmobilized in ploicf 



he patient belietes that swelling indicates a «ry severe injury, and that aggra 
iDon is to be avoided by guarding against the slightest movemait of any 
part of the limb Exactly the opposite treatment is very urgently indicated 
the more swollen the fingers the more imperazne is active exercise The patient 
must flex the interphalangeal joints b> bending the fingers tightly mto the palm, 
flex the metacarpp-pbalangeal joints by reachmg towards the from of the wnst 
wath the finger tips, extend all the jomts until the fingers are fully spread, and 
repeat the exerases for at lease five mmutes every bout of the day (Fig ^23) 
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In every upper bmb injury the first step when the patient recovers from the 
anorsthetic is to teach him finger exercises He must be seen daiJy unul mo\e- 
ments arc perfect, and any patient who through anxiety or lethargy fails to regain 
movement rapidly must be referred to a massage department — not for massage, 
but for daily supervision of the excrases If the swelhng of the fingers is so 
severe that movement is difficult, the patient must be admitted to hospital, the 
limb elevated, and exercises supervised every hour 

Fmger exerases arc equally important m fraaures of the hand, wnst, or fore- 
arm in plaster , fractures of the elbow or shoulder m a collar and cuff sling , 
fractures of the humerus m a frame , or fractures of the clavicle in bandage or 
strapping Many healthy men have been permanently mcapaatated from work 
by a simple fracture of the clavicle treated by Sayre's strapping which had bound 
the fingers and hand flat on the chest wall for only two or three weeks 



F"! fa Ibe tfmjder whJM ibe Smb *» »nc««d in pbiicr 

The Danger of Passive Movement — It is of vital importance that the 
cxerase should be done by the patient himself, and that there should be no stretch- 
ing or passive movement of any type 

Passite strerchwg not only causes utmecessoTy pajn, but tt has exactly the opposite 
effect to that tahtch is intended The stretchmg injures the joints, tears the capsule, 
increases the exudation and aggravates the adhesion formation If set/fness of 
the fingers is threatening, the one way to make certain that the stiffness will be 
serious or even permanent is to force the joints 

Stiffness of the Shoulder —In fractures of the hand, wnst, and forearm, 
shoulder exercises are also important Several times a day the shoulder must be 
fully externally rotated, fully abducted, and intemally rotated, by lifting the arm 
wth its plaster until the hand is behind the neck, over the opposite car, and m 
the small of the back (Fig 3^4) 

Functional Use of the Upper Limb — As a rule no shng should be worn 
after the first day or two In many cases the patient may use the limb for dressing. 
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eating, and for light household duties This activity prevents SQihicss of the 
fingers, and it maintains the tone of the muscles withm the plaster, promotes a 
no rmal circulation, and minimizes adhesion formaDon round the immobilized 
jomts so that subsequent recovery is more rapid (Fig 325) 


Wasting of the Quadriceps — In 



Ft; SIS —Tbc nnc« ot mosemeac p««ble tmmedutcl; ihepUtlet u removed etiei 

m montbi unSiobikunoniiR a fntureof the ecapbrnd. Functional accmiy and licfcr exerotei 
have prevented adhesion foniUQon round the lomt despite unmobtljty 


rapidly waste, especially when the knee*joinl itself is injured This wasting 
occurs so quickly that many months of treatment may be requued to regain 
the losses of only two or three weeks No mjured fcnee*joint should be 
immobilized without at the same time teaching the paoent ‘ quadneeps dnQ * 
Smooth rhythmic contracaon and relaxauon of the muscle is contmued for five 
or ten mmutes es ery hour of the day 

Rigid Glamng of the Toes.— Toe exerases are no less important when the 
foot and leg are immobilized m plaster, than finger exercises m upper-limb plasters 
The toes must not be immobilized in the clawed position, or ngid clawing of ^e 
toes and rigid transverse fiat-foot will cause persistent disability The plaster 
must be moulded under the transverse arch, and if a platform of plaster is left 
under the toes, it must be bent down sufiiaently to allow the meiatarso-phalangeal 
joints to be fiezed. 

Functional Use of the Lower Limb. — In many fractures and dislocations 
of the fo6t and ankle, patients may safely walk with the lunb immobilized in 
closely fittmg plaster casts With certain fractures weight-bearing maj begin 
withm two or three days, but as a rule, especially when there was marked swelling 
of the fool at the time that the original plasm was applied, weight-beanng is 
deferred for two or three weeks untd the new plaster has been applied The 
exerase w^umtains the tone of the leg muscles, it minimizes disuse dccalcificanon 
of the bones, and it prevents circulatory stasis with rcsultmg cedema and adhesion 
formation Even after union of the fracture, the patient who has a swollen, heavy. 
Edematous foot with decalofied bones and a painful snft ankle cannot undertake 
the walking excrase necessary to oseroome these disuse changes In such cases, 
if the foot is imm obilized m plaster, so that the panent can walk several miles a day, 
the range of ankle movement mcreases steadily despite the immobility of the joint 

Prevention of Disuse CEdema. — ^After prolonged recumbency there is 
always a tendency to swellmg of the foot and leg when the upright position is 
resumed This is particularly marked if the limb has been in plaster so that the 
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circulauon has become accustomed to a ngld external support When the support 
IS suddenly lost, severe cedema develops during the dayume, and if left imcon- 
trolled It may continue for many months Massage treatment is quite ineffective 
m controlling it As soon as the plaster is taken off, a semi-ngid or clastic dressing 
must be applied There must be no tnterx^al between removal of the plaster and the 
appheation of elastic support If, m error, an interval has been allowed, so that the 
leg IS already swollen, the patient roust be put to bed for two or three days with 
the foot elevated before the dressing is applied 

Ordinary erSpe bandages may be used to control this swelbng, but they tend to sbp, 
and if the patient applies the upper turns of the bandage more tightly than the lower 
turns, the cedema is aggravated An elasuc stocking, though useful, is expensive, and 
elasuc strapping may uritate the skin and cause dermatitis Unna’s zinc gelatine paste 
IS non irritant and relatively cheap The cubes of gebtinc are placed m a pot surrounded 
by water which is boiled until the gelaune melts to form a smooth paste The paste is 
painted on to ihe leg with a wide biush, and covered with a soft bandage spirally appbed 
Two or three layers of alternate paste and bandage complete the dressing (Fig 326) It 
must extend from the web of the toes to just below the knee 



Proprietary bandages are now available already impregnated with zinc gelatine paste 
(Viscopasce, Icthopaste, etc ) The bandages are applied directly to the limb, but 
lahopaste bandages must first be softened by imrocnion in hot water The dressing 
is retained until the muscle tone and cuculation of the leg is restored , the pauent s 
report that the dressing 1$ no tighter at the end of the day than it was at the beginning 
shows that the tendency to cedema has subsided In the adult, protection is necessary 
for at least five weeks, and sometimes for several months 

No plaster, strapping, or firm bandage should ever be appbed to the ihigh, knee, 
or upper leg with the lower leg and ankle left unsupported , cedema of the unprotected 
lower kg is inevitable If a plaster spica for the hip ends at the level of the lower calf. 
It must be extended to the toes by a Viscopasie bandage If a knee«)oint which is tending 
to swell is firmly bandaged or strapped, the bandage must extend over the calf, leg, and 
iokle in ihff foot 



28o 


CHAPTER XLII 

COMPLICATIONS OF FRACTURES, AND COMPOUND 
irgURIES 
By R. Watsok-Jones 

Every paoent with a fracture or dislocation must be examined at least once 
daily for several days after the injury, to confirm that (i) reduction is complete , 
(2) there is no undue fnction at ^e margins of the plaster, (3) bandages or 
strappmgs are not too tight , (4) the orculauon is normal , (5) there is no undue 
oedema of the fingers or toes , (6) the paoent is pracusmg exerases adequately 

If the patient has not been admitted to hospital, esphat mstructions must 
be given that he is to report the foUowmg day, and if there is pallor, cyanosis, 
numbness, ungUng, or immobility of the fingers or toes, he ii to return at once tchateter 
the hour of the day or night When the dan^r of complications is over, the 
patient is exammed once weekly until recovery is complete 

LOCAL COMPUCATIONS 

lEdema —During the first two or three days after injuries of the wnst and 
ankle there is usually swelling of the fingers and toes, especi^y when local swelling 
18 prevented by a plaster cast If the circulation is bnsk, and there is no cyanosis 
or ansmia, the swelling is of httle significance The limb must be elevated unQl 
It has subsided Active exerases to prevent jomt sofDiess are even more important 
than usual, and paaenis must be disillusioned of the belief that “ the fin^rs are 
too swollen to move ” 

Gangrene — When there is not only swellmg but also impairment of the 
orculation, the position is much more senous If any limb is encased m plaster 
or splmts the circulation must be tested frequently by compressmg the tip of each 
digit, and seeing that the area made anzeme rapidly flushes with blood when pres- 
sure IS released If the return of blood is slow, the test is repeated esery few 
mmutes If the digit remains blue, or is actually cold and pallid, the plaster 
must be cut at once It is not always necessary to remote any pan of the plaster, 
but It must be cut longitudinally throughout its length, every turn of plaster 
and bandage bemg divided unal skm is exposed m the gap The gap must then 
be filled with wool, firmly bandaged m position, m order to prevent blistering 
of the exposed skm If the arculation is still not restored, the whole of the 
front half of the plaster must be removed, the back half bemg relied upon to 
prevent redisplacement of the fracture If the pressure is not released and the 
v'ascular obstruction not relieved, the onset of gangrene may necessitate amputauon. 

Volkmann’s Ischsmic Contracture — Occasionally m fractures of the 
elbow and upper forearm, even when all external pressure has been relieved, the 
limb remains swollen and palhd and the radial pulse is weak or absent. Com 
pression of the brachial artery m the antecubital fossa, or mjury to its walls, must 
be suspected 

If the condition remams unrelieved, the flexor muscles of the forearm shorten 
and the fingers contract at the mterpbalangeal jomts If the wn«t is flexed so 
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that the muscles are relaxed, the finger contracture js released , if the wrjst is 
dorsiflexed there is increased tension on the forearm muscles and the contracture 
IS increased The contracture may occur in a localized form, affecting only one 
or two fingers It must be looked for in all forearm and elbow injuries during 
the first few days espeaally when there has been arculatory impairment, by 
testing the ability of the patient to extend the fingers fully (Fi^ 327) The fully 
developed cxintracnire causes serious 
and permanent cnpplmg, and may 
be associated with paralysis of the 
ulnar and median nerves 

These senous consequences can 
be avoided only by prompt treatment 
dunng the first few hours The sur- 
geon must first satisfy himself that there 
is no pressure on the artery 

Pressure may arise from (i) Tight 
bandages, strapping, or plaster Enarding 
bandages must be cut, and if there is an 

cncircTing plaster the front half must Rif 337 — T»tu5e for Volkmann i /jch^mrc 
be removed (2) Flexion of a swollen omaamre m • frsctuie of both forurm bones 

elbow joint In elbow fractures the only «"»n>obiiKed « puster 
safe posiuon may be 20® or 30® below 

the right angle Displacement of a supracondylar fracture, the vessels being 
stretched over the lower end of the shaft The displacement must be reduced, and 
the posiuon maintamed by a posterior plaster slab 

If all these factors can be excluded and there 1$ still pallor or cyanosis and absence 
of the radial pulse, the anery has been damaged and immediate operauon be advis* 
able If the vessel is partly obliterated, periarterial sympathectomy is performed If 
the vessel is wholly obliterated or completely tom, a one inch segment of it is excised 
so that the vasocoasaiccor nerves are entirely removed 

If finger contracuon is already developing, shortening of the flexor muscles 
18 minimized by splinting the fingers in extension 

Thrombosis —Thrombosis due to miury to the vems sustained at the time of the 
accident, or dunng mampulauve or operative reduction is rare Femoral thrombosis 
may complicate hip injuries, and subdavun or axillary thrombosis may occur in mjunes 
of the shoulder The limb should be elevated, and firm elastic pressure applied by cripe 
bandages or zinc gelatine paste 

Nerve Lesions — Injuncs to the nerves are usually sustained at the ume 
of the original injury Primary nerve lesrons are particularly common m mjunes 
of the elbow, humerus, and shoulder, and m most cases the paralysis is incomplete 
and due to simple bruisuig of the nervc-tnink Secondary nerve lesions may 
arise in mjunes of the clbow-jomt from passive movement of the joint causing 
fncuon of the nerve trunk over irregular bone 

Pressure Sores — These may develop from undue pressure over bony 
prominences by splints, bandages, or plaster 

Plaster sores may be due to (i) Pulling one turn of the plaster bandage too tightly , 
(2) Giretess moulding of the plaster, (3) Application of a plaster slab which instead of 
being wet and sloppy has begun to harden, so that it does not adapt itself smoothly to 
the contour of the limb , (4) Movement of a jomt durmg the settmg of the plaster so 
that a ridge is formed , (5) Before the plaster has firmly set allowmg it to rest on a hard 
surface so that it is flattened over a bony prommence (espeaally the back of the heel 
m leg plasters, and over the sacrum in trunk and hip plasters) , ( 6 ) Pushing coins, heads 
of knimng needles, small wads of woed, or other foreign bodies down between the plaster 
and the hmb , (7) Delay in repairing a crack m the plaster near the joint, so that there 
IS friction from the broken margins 
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The pauent may complain of persistent localized discomfort and pain. In 
other cases the skm and subcutaneous tissues become anaemic and anssthetic, 
and there is no complaint of pam The first sign may then be the typical smell of 
accumulated secretions and discharge The pressure sore can usually be local- 
ized because the overlying plaster becomes much hotter than elsewhere 
(Edema of the toes or fingers recurring after the initial cedema has subsided means 
almost certainly that there u a pressure sore If the sore is near the end of the 
plaster the digits become red and mfiamed Finally the sloughing is recognized 
by the siaimng of the overlymg plaster, or by a purulent discharge from the end 
of the plaster 

As soon as a pressure sore is suspected a window must be cut m the plaster 
The gap should afterwards be filled with a pad of wool firmly bandaged into 
position 

Purulent Dermatitis — ^When plaster is applied directly to a limb without 
padding, the skin usually becomes dry and sc^y Some patients have a more 
suscepuble skm and a dermatitis develops which is similar to intertrigo dermauns, 
or to the skm irritation sometimes seen beneath strappmg Staphylococcal 
mfecnon of the hair foUicles and sweat glands supervenes, and if the condition is 
Ignored a severe and ettensive purulent dermauQs follows The first sign is 
itching and untauon of the skm, and later there is severe burmng pam At 
the first sign of imtauon, a small window should be cut, and talcum powder 
bberally applied and blown under (he margins of the plaster every day In 
severe cases it may be necessary to apply a new plaster over a vaselme gauze 
dressmg 

Skm Bltstenng —This is very common dunng the fint twenty-four hours 
m the region of severe elbow, leg, and ankle fractures The blisters are due to 
traumauc oedema and exudation mto the cuticle, the exudate someumes bemg 
hsmoRhagic They can develop only where the skm is unsupported If 
splmts are used they appear between the splmis and not beneath them , they 
never develop beneath a complete enarding plaster The blisters should be 
emptied by pmchmg the overlymg cuticle, and talcum powder dusted oser them 
Plaster may then be applied m the usual way 

If a plaster is cut down owmg to circulatoty difficulty, or a wmdow is cut for 
a suspected pressure sore, the gap should be filled with a firm pad of wool bandaged 
mto position If this is not done, there will be bhstermg or cedema of the 
uncovered area of skm, and sores may develop round the margms of the window 

Myositis Ossificans — This is doe to the ossification of subpenosteal hxmitomata 
and occurs most commonly m children, where the penosteum is easily stripped, and 
after dislocaDons, where hgamenis and muscles are avulsed with their penosted attach 
ments It is most common at the elbow joint, but it may also occur at the shoulder, 
hip, knee, or arWe The complication may be avoided by prompt reduction of dis- 
locauons, and by avoidmg all passive stretchmg which mterfetes with the reattachment 
of the penosteum to the bone (.see p 277) 

Jomt Stiffness — Stiffness of the jomts &om adhesion formation is to be 
avoided by aenve exerases and early funcuonal activity If any snffiiess does 
develop, it must be overcome by the patient’s own exerase and not by massage 
or stretching 

Stiffness of the elbow jomt is very commonly due to passive stretchmg 
When a pauent is seen with an elbow m|ury, the parents must be warned at once 
that the recovery of movement may be slow, but that it will be most rapid and 
most complete if it is allowed to develop at its own rate No elboa injury should 



COMPLICATIO'JS OF FRACTURES 283 

be treated by massage, there must be no single stretching mozement, the patient 
must not be allotaed to carry buckets of laater or heavy scetghes tetch the object of 
straightening the joint The range of movement should be estimated and recorded 
week bf w-eek by means of an angle measurer (,Fig 328) If the ftacture has been 
perfectly reduced the movement will steadily mcrease If the range remains 
stationary or decreases, the surgeon knows that some type of force or passive 
stretching is being permitted 

The stiff elbow should seldom be manipulated under aniesthesia with the 
object of regaining mobility If the range of movement is actually measured, 
1 C will often be found that mamptila 
non delays reco\ery, and does not 
aoielerate it Exactly the same is true 
of stiff finger joints The stiff finger 
usually becomes suffer as the result 
of manipulation under anssthesia 

The harmful effects of passive 
stretching and mampulauon. under 
anssthesia are most obvious m the 
elbow and finger jomts, but the same 
pnnaple applies to all joints Move 
meat is regained more rapidly by the 
pauent’s own exerase than by passive 
stretching or by maiupuiation 

Delayed Uoloo —Ac the cooclu 
Sion of the usual minimum period of 
immobilization, union is tested chm 
cally by * spnngmg ' the bone, and it is 
estimated radiographically If the fracture is not firmly united, plaster is 
reapplied for a fur^er four to six weeks, and union is again tested In cases 
of delayed union this routine is repeated as long as may be necessary up to 
twelve months or longer, or until it is decided that operauve treatment is 
essential 
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COMPOUND OR OPEN FRACTURES 
Emergency Operation — An open fracture is a surgical emergency, and 
operative treatment is urgent The operauon must be undertaken only under 
the best possible condiuons It is not a procedure to be attempted m the casualty 
department of a hospital Prophylactic injections of antitetanic and anti gas 
gangrene sera are advisable, and when the uutial shock is controlled a local or 
general anssthetic is given The wound is covered while the surrounding skin 
IS diransei wnln ettert -stdip, eilna, tind m^ine TVie •wuemA edges are excised, 
the wound is enlarged in the long axis of the limb, the deep fascia is freely divided, 
and all bruised, devitalized, and possibly mfected Ussues ate removed No 
tourniquet is used Hxmostasis is secured by pressure forceps, if possible 
avoidmg catgut ligatures No catgut sutures are buned, and no foreign body 
must be left in the wound No strong antisepucs are introduced and it should 
not be irrigated, but 10 g or 15 g of powdered sulphanilamide should be blown 
mto the recesses of the wound 

If the operation has been performed within about six hours of injury, and the 
skin margms can be approximated without tension, it is sometimes safe to suture 
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the skin with silkworm gut It must be emphasized, however, that no deep 
layer of the woimd is eier sutured, and that sf a surgeon is in doubt as to whether or 
not to suture the skin, it is better that he she^d not suture it If he decides not to 
suture the skm, the wound is bghily packed with gauze and a complete plaster 
appbed (see below — ^Winnett Orr Treatment) If the skin has been sutured, the 
wound must be kept under careful observation, and a complete plaster is danger- 
ous A postenor plaster slab is appbed and the limb is elevated 

The skm sntches should be retained as long as possible If the wound heals 
by first mtenuon a complete impadded plaster is appbed m two or three weeks, 
and treatment continued as for a closed fracture 

Winnett-Orr Treatment of Infected Fractures — If the operation has 
failed and the fracture becomes infected, the patient must agam be anesthetized, 
and the wound reopened and left widely ‘ saucenzed with free dramage of 
every part of it down to the medullary cavity of the bone The cavity is bghtlv 
packed with stenle gauze which has b«n impregnated with stenle vaselme The 
skm IS protected with a generous layer of vasebnc and vasebne gauze, displace- 
ment of the fracture is reduced, and the limb is enclosed m plaster If any part 
of the skm over which pus will flow has been inadequately protected, a purulent 
dermatitis will develop, with severe bummg pain 

The temperature chart must be watched carefully The fever should subside 
withm three or four days, so that the temperature ranges from subnormal to 99® 
or 99 5® F If the temperature nses acutely over 100® F it means that pus is 
pocketing under tension The wound must be reopened for drainage of the pocket 
This should be the only mdicauon for changmg the pbster Discharge of pus 
from the ends of the plaster and the revolting smell of retained discharges are of 
no significance provided that there 1$ no febnJe reacuon 

The plaster and vasebne pack are changed m four or five weeks, and any 
sequestra which have separated are removed The treatment 1$ continued with 
two monthly changes of plaster unul the wound is completely granulated and 
epithebated and for sevei^ months longer unul the fracture is united 

Gas Gangrene — Every compound fracture sustained on the roads, in 
pasture lands, or wherever there may be infection from cattle manure, must be 
suspected of gas-gangrene mfecuon, especially when there is seiere muscle 
or cellular tissue injury, and the emergency operation of wound excision 
was imduly delayed or imperfectly performed The bactena, bemg anaerobic, 
can develop only m avascular ussue The three typical signs are (i) Swellmg, 
possibly at some distance from the wound, which on palpation is found to 
crepitate and to be due to gases bberated m the muscles and subcutaneous 
ussues , (2) Serous discharge from the wound , {3) A typical pungent smell 
which once recognized is nes er forgotten 

Immediate operauon is of the greatest urgency The orgamsm is anaerobic, 
and if all dead ussue is removed, and every infected region is so freely drained 
that the tissues regam their normal blood-supply and their normal oxygenauon, 
the mfecuon may be controlled and the bmb saved All sutches are removed, 
and the wound is extended m the long axis of the bmb well beyond the bmics of 
infecuon unul it is even ten or more mches m length Other longitudinal mcisions 
may be added Any muscle which is already infected and gangrenous is removed 
in Its entirety, great care bemg taken not to damage the blood-supply to adjacent 
ussues and muscles If the gas gangrene infecUon is controlled, secondary 
suture of the granulatmg woimd may be perfiarmed m ten to founeen days If 
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It IS not controlled, immediate guiUonne amputation is imperauve m the anempt 
to save the life of the patient 

GENERAL COMPLICATIONS 

Rise of Temperature — ^An increased temperature is not uncommon for a day 
or two after severe fractures, even though there is no compound mjury and no mfection 
The febrile reaction disappears as the blood undergoes absorption 

Hypostatic Pneumonia — This may occur m old people, especially those who are 
somewhat emphysematous It is due to congestion, and its onset is favoured by keepmg 
these patients on their backs The rule, therefore, in ireatmg fractures in elderly people 
should be never to allow them to lemam flat on the back unless there is some very special 
reason to the contrary They should be wcU propped up with pillows The first 
symptoms are usually cough, slight dyspnoea, and possibly some cyanosis and signs of 
consolidation at the lung bases Stimulants and expectorants must be given, and since 
there Is often cardiac failure as well as pulmonary congestion, digitalis and strychnme 
are of value 

Delirium Tremens — This is a form of mama occurring in alcoholic subjects, 
especially when suddenly deprived of stimulants of which they have usually partaken 
freely The earliest symptoms arc restlessness and inability to sleep Tremors and 
twitchmgs of the tongue and hands are followed by hallucinations, frequently of the 
reptilian type, delirium, and mama Attacks may be aborted by the judicious adminis 
tratioa of ^cohol, and hypnoucs should be given 
Fat Embolism 
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CHAPTER XLIII 

FRACTURES AND DISLOCATIONS OF THE UPPER LIMB 
By R Watson-Jones 


FRACTURES AND DISLOCATIONS OF THE CLAVICLE 
Fractures of the Clavicle occur most commonly m the middle third of the 
bone There is usually ovemdmg of the fragments, the inner being displaced 
upwards bv the pull of the stcmomastoid muscle, and the outer displaced 
downwards and forwards by the weight of the arm The &agments can only 
be le-alined and replaced by pulling the whole shoulder girdle upwards and 
backwards 


The difficulty of maintaitimg perfect replacement of the fragments is shown by 
the fact that over a hundred different methods have been described Fortunately, 
however, these fractures almost invariably unite firmly, and the only ill-effea 
of unperfect reducuon is slight bony thicken- 
ing at the site of mjury On the other hand, 
over zealous attempts to maintain anatomical 
reduction by immobilizanon of the shoulder 
for many weeks are a common cause of serious 
solfening of the sboulder>)omt Thearucular 
cartilage and capsule have often been bruised 
by the injury which fraaured the clavicle, and 
if the joint is unmobtlized for more chan two 
or three weeks in patients over forty yean 
of age, the stiffening will sometimes remain 
pennaneatly 

The figure-of-8 bandage is simple and 
elTecUve The patient sits on the front 
of a stool, the operator standing behind 
with one foot on the stool and his knee 
between the patient’s shoulder blades 
A large pad of wool is placed m front of 
each shoulder, extending into the axilla 
Several long bandages five or six inches 
wide are then applied m the form of a 
figure-of 8, passmg in front of the shoul- 
ders under the axilke, and crossmg betw een 
nbft. •shesfsMA’i-izJaAa.’i 'W-Ab. eafdr. vast ‘zi 
the bandage the shoulder girdles are pulled 
= — backwards and upwards as strongly as 

possible without compressing the axillary vessels (Fig 329) The bandages 
may be stitched together to prevent slipping, or alternatively they should 
be re-apphed every second or third day for the first fortnight For the first ten 
days the shoulder is elevated by a uiangolar sling tied over the opposite side, but 
after that time it is left free for exerases The finger-, wnst , and elbow-jomts 
must be exerased frequently from the first day The figure-of 8 bandage may 
be discarded after three weeks when there is dinical evidence of union , there is 
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no necessity to vvair for radiographic endeoce of union, which is much more 
delayed 

Occasionally the fracture is comtomuied and a small fragment is ulted out of position, 
so that a subcutaneous spur develops. Attempts should be made to replace these 
fragments by direct pressure, a/nr the mam fracture has been reduced by the figurc-of‘S 
bandage Even if these attempts fail, operative reduction should still not be contem- 
plated The Sharpest of spurs usually becomes absorbed and rounded, and jf any 
symptoms do remam, it is better to remove the spur after union of the fracture than to 
attempt open rcducuon The only indication for operation m recent fractures 1$ the 
exceedingly rare complication of compression of the brachial plexus or subclavian vessels 
by displaced fragments 

Dislocation of the Acromio-clavicutar Joint.— If the ligaments of the 
acromio-clavicular joint are torn, the weight of the arm displaces the shoulder- 
girdle and acromion downwards below the level of the outer end of the clavicle 



Pit 3ja— ACToRuo-cUvicuIir eiitocauon A, Reducing the diilocauon Strappine u 

S plied in such * way 19 to elmcc (he humenis and scapula, and pull duvm the davicle B, 
irrectly strapped C, Incosicnly strapped Beducuen la only luble if the strapping lies over 
the clavicle luelf, and not over the point of the shoulder 

Incomplete dislocations (subluxations) ate common , more rarely the acromion 
lies entirely below and m front of the clavicle The dislocauon is easily reduced 
by elcvaung the whole arm and shoulder-gudle, but the weight of the limb tends 
to reproduce the displacement 

A small pad of wool is placed in the axilla, and the wnst 13 slung from the neck 
by a collar and cuff with the elbow at the nght angle A pad of adhesive felt or 
adhesive sorbo rubber is placed below the elbow to protect the bony prominence 
of the olecranon and the ulnar nerve, and a second pad is placed over the outer 
end of the clancle These two pomts arc then pulled together by stnps of brown 
strapping, four or five feet long, apphed as tightly as possible While the strap- 
ping IS bemg applied, the humerus is pushed upwards to elevate the scapula and 
the acromion, and the clavicle is pulled downwards (fig 330, A) The strapping 
IS easily stretched by the weight of the limb, so that five or six layers shoifid be 
used one on top of the other It is a frequent mistake to apply the strapping over 
the top of the humerus and the shouldcr-jomt itself, instead of over the clavicle 
and supraclavicular triangle (Ptg. 330, B, Q 
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The Strapping must be ughiened every second or third day The original 
strapping need not be disturbed, but other layers should be applied on top It 
IS retained for at least three weeks, throughout which tune the finger- and wnst 
joints are constantly exercised 

DISLOCATION OF THE SHOULDER-JOINT 
Dislocation of the shoulder-joinl seldom occurs before the age of 20 The 
capsule IS tom on its under surface and the head of the humerus lies below the 
glenoid fossa, or in front of the glenoid beneath the coracoid process 

The limb must be examined carefully for nerve mjunes The deltoid muscle u 
often paralysed by mjunes to the arcumficx nerve, the postenor cord, or the outer tniok 
of the pletus The exammci palpates the musde belly with one hand and insmim 
the patient to anempt abduction movement against the resistance of bis other hand 
over the pauent s clb^ If the nene-supply is uninjured the muscle is felt concracnag 
even although the shoulder is not actually moved 



Method of Reduction- — ^Tbe head of the humerus is held m its mwardly 
displaced and mwardly rotated position by the tension of the subscapulans 
To reduce the dislocation this muscle must be stretched slowlv and gradually 
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The paueni Ues on 3 couch and the surgeon stands at his side For a dislocation 
of the right shoulder, the surgeon takes the elbow in his nght hand and the wrist 
m his left (Fig 331) Strong, smooth traaion is appUed to the humerus by pulling 
with the right hand The arm is then very slowly and genilj externally rotated, 
by moving the wnst outwards, until the normal Umit of 90* external rotauon is 
reached Keeping the limb in full externa] rotation, the elbow is brought forward 
m front of the chest Finally the hmb is internally rotated and the hand brought 
over to the opposite shoulder The manipulation is performed so smoothly 
that the head of the humerus glides into position, and often the surgeon does 
not know at which stage the dislocation was reduced There is no necessity 
to chat any dick or sudden jerk Frequently such a dick does not indicate 
successful reduction, but is due to movement from one dislocated posiuon to 
another It is essential that the accuracy of reduction should be confirmed, not 
only dimcally, but also by radiographic exammauon 

Testing for Ruptured Suprasplnatus Tendon, and After-treatment — 
As soon as the dislocation has been reduced, the pauent should be asked to abduct 
the shoulder to the nght angled posmon If he is unable to do $0, and yet the 
deltoid muscle is contranmg normally, the loss of power is due to avulsion of 
the suprasplnatus tendon and the limb must be immobilized in an abduction 
frame or plaster spica (see Selota) If the patient can abduct the shoulder nor- 
mally, the tendon is mtact, and the hmb is immobilized by the side for three 
weeks by a collar and cuff sling and body bandage Immobilization for a shorter 
penod than three weeks predisposes to recurrent dislocation The fingers, hand, 
and wnst must not be covered, and these joints are exercised constantly After 
three weeks the patient regains movement at the elbow and shoulder joint by his 
own exercise There must be no passive assistance by a masseuse, no forcible 
stretching, and no msnrpulsuon under anicsthesta for the breaking down of 
adhesions These measures increase the stiffness and delay recovery 

DUtoeatlaa with rraeture of the Tuberosity — Radiographs may show that a 
large fragment of the great tuberosity has been tom off at the tune of the dislocauon 
As a rule the fragment is in perfect position when the dislocauon is reduced and treat 
menc Is continued as for an unoamphciied dislocation If, hemever, the post reduction 
radiograph shows that (he tuberosity is suit displaced upwards, the Umb must be un 
mobilized in a plaster spica in the abducted posiuon 

Dislocation srlCh Avulsion of the Supraspinatus. — The tendon retracts away 
from its point of insertion, and if the arm is immobilized in the usual posiuon by the 
side, aaivc abduction movement is permanently lost There is no necessity to operate 
in order to bring the tendon down to the raw surface of bone , it ts simpler to bnng the 
raw bone surface up to the retraacd tendon As soon as the diagnosis has been estab 
lishcd, a frame is applied wiih the limb m abduaion and external rotation This position 
must be maintained scry rigidly, and the patient never permitted to lower the arm, 
even momentarily, until complete repair of the tendon is proved by the rccoveiy of aaive 
abduction and the ability to hold the lunb 30* or 40'’ above the level of the frame If 
the necessary treatment is insututed promptly, repair should be complete within two or 
three months but if there has been deby, immobilization for three to six months may be 
necessary In delayed cases operative suture may be preferable 

Dislocation with Paratyals of the Deltoid — If there has been an injury to the 
cucumfiex nerve, or to one of the cords of the brachial plexus, the paral^-sed deltoid 
muscle must be relaxed by obducimg the shoulder on a frame If the puent s arm ts 
firmly bandaged to the frame but the trunk part it loose and can slide down, there is a 
danger t^t the joint may be re-dislocated For this reason some surgeons defer the 
application of the frame for twxj or three weeks This deby is not necessary If the frame 
ts sUfuIly applied At least seven or eight 6*in bandages must be used to fix the trunk 
part of the frame and to hold it up, the turns of bandage being hitched under every 
hook, setewr, and bar, and passed over both shoulders (ree Fig 336) 


SJt 19 



290 SURGXCAI, HANDICRAFT 

I7IACTURE OF THE GREAT TUBEROSITY OF THE HUMERUS 
Contusion Fractures. — As a result of a direa fall on the shoulder the great 
tuberosity may be oamminuted A large fragment of bone is separated but not 
displaced (Fig 332) There is no necessity to use an abduction frame. The 
ann may be supponed m a sUng for ten days, and the Umb should then be used 
for all ordinary purposes Full motement of the shoulder is regained in two to 
three months 
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Avulsion Fractures.— A small fiahe of bone is pulled off the tuberosity by 
tracaoQ of die supraspinatus muscle The fragment may be retracted so that 
It lies abos e the head of the humerus (Fig 333) The limb must be immobiltzed 
in a frame or plaster spica, m the posiuon of 90’ abduction and at least 60’ external 
rotation, for two to ilnee months, until it can be raised acovcly to 30' or 40* above 
the level of the frame Throughout frus tune czerases must be pracQsed for 
every other joint of the limb 

FRACTURE OF THE NECK OF THE HUMERUS 
Three types of fracture must be distinguished (i) Contusion crack fractures ; 
(2) Adduction fractures , and (3) Abducuon fractures (Fiy 334) 
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Contusion Crack Fractures — ^The m]Uiy follows a fall on the outer aspect 
of the shoulder, and the crack across the of the humerus js often assoaatcd 
With a comminuted fracture of the tuberosity Complete immobilization is not 
necessary The hmb should be supported m a shng for two or three weeks, 
throughout which time the finger-, vmsi , and elbow joints are exercised As 
soon as the swelbng and bruismg of the shoulder have begun to subside, active 
exerases are practised 

Adduction Fractures — ^TTiese occur equally commonly in adults and m 
children, and the fragments are impacted in such a way that the shaft is adducted 
on the head If the displacement is not corrected, abduction movement is 
permanently limited by a degree correspondmg with the degree of angulation 


In elderly patients this is ummportant and the unpacuon should not be broken 
down by manipulation Treatment is canned out exactly as for contusion crack 
fractures 

In yoxmger patients the displacement is reduced by traction on the hmb m 
the abducted position, so that the adduction angulation is corrected The ianb 
IS immobilized on a frame, in right angled abduction, for 4 to 5 weeks 

Abducuon Fractures — ^Thesc fractures «rur less commonly m children 
in adults The shaft is shghtly abducted on the head and the great tuber- 
osity IS pinched off by compression between the head and the outer margin of 
the shaft In most cases the displacement is of minimal degree, and there is no 
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necessity for manipulative reduction The injury is treated in the same vi-ay as 
simple crack fracnires> by protection in a shng for two or three weeks, followed 
by acuve exerascs 

In a few cases the degree of abducnoo displacement at the time of the injury is so 
extreme that the shaft is driven inwards beneath the head and completely detached 
from It There is no apposition between the fractured surfaces, and the loose head 
IS fully abducted and externally rotated by the unopposed puU of the muscles inserted 
into the tuberosity The displacement must be reduced by adducting the sh^ 
across the diest, and pushing the upper end of the shaft outwards, by means of a hand 
in the axilla, until the fractured surfaces engage The arm is then brought to the side 
and immobilized by the side for about four necks before acuve shoulder movements 
are begun 

If the mampulation fails to secure complete engagement of the fractured 
surfaces, the proximal fragment remains fully abducted, and externally rotated. 
In this event the shaft of the humerus must also be abducted and externally rotated 
It must be recognued, honever, that the original displacement was produced 
by abduction, and that, if an ordinary frame is used, the shaft will contmue to he 
under the head If it unites in this posiuon it may prove impossible to bring 
the arm down to the side, and a most senous deformity results If an abducum 
fracture ts treated m the abducted ponrion, contmuom traction ts essentia!, and a 
special traction abduction frame must be used (Fig 335) The frame is adjusted 



Fit SlS — Applrlne tn sMuciKn frune To prevent the rrame rrom sliding 
down the cnuik, n must be finnly bandogrd over both ihouldert. 

SO that the limb is in abduction, external rotation, and forward flexion, and special 
cae must be taken that the frame does not slide down the trunk (Fig 336) 
Frequent check radiographs arc necessary The frame is jomted so that elbow 
movements may be practised, and the forearm, wnst, and Anger joints must be 
regularly exerased 

STIFFNESS OF THE SHOULDER FROM PERIARTICULAR 
ADHESION FORMATION 

Fractures and dislocauons, or simple contusions and sprains of the shoulder, 
are often followed by adhesion formation between the pheanons of the jomt 
capsule, which causes hmitauon of external rotation and abduenon movement 
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It IS the hmiatton of external rotation which is of significance The normal 
shouJder-jomt cannot be abducted beyond a nght angle if the humerus is held 
internally rotated , outward rotation is an essential component of abduction 
movement Every upper hmb which is supported m a sling is immobihzed with 
the shoulder m full internal rotation The resulting limitation of outward 
rotation may be demonstrated with the elbow to the side and the forearm and hand 
directed forwards Normally it is possible to rotate the limb outwards through 
almost 90°, so that the foreann and hand point sideways If this movement 
IS completely limited, it is a waste of time to practise abduction exercises , external 
rotation exercises must first be practised, by keeping the elbow to the side and 
turning the forearm more and more outwards The patient must also try to reach 
the back of his neck As this movement recovers, he endeavours to reach over 
the top of the head to the opposite ear He may then practise crawling up a wall 
with his finger-tips, marking the level reached, and endeavounng to reach a higher 
level every day The cxerascs must be performed by the patient himself five 
mmutes hourly throughout the day Many patients require encouragement and 
stimulation, but there must be no passive stretching by a masseuse or relative The 
exercises must be done smoothly, vnthout suddm jerhng or forcible movements The 
patient must not hang by the affected arm from overhead beams or parallel bars so 
that body-v.eight exerts passive stretching Whenever possible, manipulation 
under antesthesia must be avoided Forcible manipubnon is the Isst line of 
treatment, to be applied only when actual meastirements show that movement 
is no longer increasing despite regular active exerase If a manipulation is 
inevitable, only one group of adhesions should be broken at a ume If too much 
IS done, the leacuon is so severe that the movement cannot be retained, and the 
joint may even become stiifer After manipulation, passive stretching by a 
masseuse must again be avoided Passive stretching of a stiff shoulder joint u 
the most common cause of permanent stiffness 

FRACTURE OF THE SHAFT OF THE HUMERUS 
Fractures of the shaft of the humerus which are adequately reduced show 
btlle tendency to redisplacement For this reason it is usually sidfiaent to 
use a simple collar and-cuff sling, with three or four gutter splints (Fig 318), or 
two plaster slabs, to immobilize the fragments and prevent angulation It is 
true that gutter splmts or a plaster slab do not afford absolute immobiLty of 
the fragments, but m most fractures of the shaft of the humerus, the tendency 
toivards union is so strong that firm union still takes place m five or six weeks, 
and more complete immobility is utmeccssary Occasionally, however, the 
blood-supply of one fragment is impaired, and umon is very slow At the fifth 
week, far from union being complete, climcal examination shows that it has 
scarcely begun Unless the fracture is more completely immobilized, slow 
umon will be compheated by non-union A complete shoulder plaster spica 
must be apphed, closely moulded to the limb, absolute immobility bemg mam- 
tampH for many weeks or even months, until chmcal tests show firm umon The 
shoulder- and clbow-joint are then mobilized by the patient’s own active exercise 
Musculospiral Palsy. — If the musculospi^ nerve has been damaged, stretch- 
ing of the extensor muscles of the foreann must be prevented by supporting the 
wnst m moderate dorsiflexion, A long cock-up splint which immobilizes the 
finger jomts m the fully extended posiuon must not be used, because it so often 
causes serious stiffness of the fingers, and this may prove even more disabling 
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than the paralysis itself If there ts do s^of recovery of the nerve lesion wnhsn 
two or three weeks, exploration is advisable, because the nerve-trunk has some 
tunes been severed b> the sharp bone fragments and nerve suture is essentuL 

SUPRACOVDTLAR FRACTURES OF THE HUMERUS 
Types of Fracture^ — ^Thete arc two types of supracondylar fracture — the 
usual type where the lower fragment is displaced backwards, and the less common 
type m which it is displaced forwards In the more usual vanetv the line of fracture 
tuns obliquely upwards and backwards , the displacement u reduced by 
the elbow, and m this position the fragments lock securely {Fig 337) In the 
opposite tjpe the fracture hne is oblique downwards and backwards If th* 




elbow IS flexed the displacement is increased, and the fragments lock only in the 
extended position \Fig 33^) It is obviously wrong to treat iCl supracondybr 
fractures with the elbow flexed The common type must be treated in this 
position, but the opposite tjpe must be treated in the opposite position 

Importance of Perfect Reduction. — Accurate reduction with complete 
airrecnon of the nltmg of the lower fragment is of the utmost importance The 
axis of fragment determines the posioon of the forearm, and the range of 
movement of the elbow If the fragment unites with forward tdtmg, extension 
of the elbow wiU be permanently limited by a correspondmg degree. If the 
fcaement unites with backward altmgi there will be a greater range of extension 
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than norma], and flexion vviIJ be permanently Itmired If lateral tilting remains 
uncorrccted, the carrying angle of the foreann is altered and there is obvious 
deformitj nicse angubuons do not undergo correction with subsequent growth 
of the bone The absorption of bony spurs may make them less conspicuous 
in the radiograph, but the hnutaiion of movement, and the deformity of the elbow 
with alteration of the carrying angle, persist into adult life 

Supracondylar Fracture with Backward Displacement — ^The most 
important part of the manipubute reduction is traction applied in the long axis 
of the limb In the common type with backward dispbcement, while traction is 
mamtamed, the elbow is gradually flexed to almost 45® above the nght angle 
Lateral dispbcement is then corrected An assistant holds the limb by the 
wrist, keeping the elbow flexed, and the surgeon applies direct lateral pressure 
with one hand over the shaft of the humerus and the other hand on the opposite 
side of the hmb over the dispbeed fragment itself The arcubtion is at once 
tested, and if the swelling of the joint is so severe that 45® of flexion has com^ 
pressed the radial artery or the veins, the elbow must be extended until the pulse 
and venous return are normal A plaster cast is applied over the back of ihc 
hmb and lightly bandaged mro posicion, taking care to avoid the slightest pressure 
over the front of the joint The hmb is slung from the neck by a colbr-and-cufT 
Immediate radiographic examination is essential, and if the dispbcement is 
not completely corrected, the fracture is at once remampubted Full ether 
anssthesia should be used, with a portable X>ray machine m the pb$ter>theatre, 
so that three or four or more mampubuons may be performed if necessary 
Supracondylar Fracture with Forward Displacement— If the fracture 
1$ of the opposite type, traction is applied and the hmb is extended until the elbow 
is quite straight lateral dispbcement is corrected as before, and a pbster cast 
apphed from below the shoulder to just above the wnst ^hile the pauent is 
up and about the hmb haogs by the side, but swelhng of the Angers and hand 
must be av'oided by elevaung the hmb on cushions as soon as he sits or lies 
down 

After-treatment — If the jomt was severely swollen at the nme of reducuon, 
a check radiograph seven days later is very important It may be necessary 
to apply a new pbster ast to avoid recurrence of dispbcement The flnger- 
jomts must be moved actively at once, and gentle shoulder exerases should begin 
after scren to ten days The elbow is immobilized for four weeks, and the patient 
IS then allowed to regain movement by his own exercises There must be no 
massage, no passive stretching, and no carrymg of heavy weights (See pp 
280-282, Vollmann’s Covtracture, Nerve Lesions, Myositis Ossificans, 
Joint Stiffness ) 

FRACTURE OF THE EXTERNAL CONDkXE OF THE 
HUMERUS 

This injury occurs usually in children of five to fifteen years of age A perfect 
recovery can be achieved, but failure to apply the correct treatment leads inevit- 
ably to non-union, to an appallmg deformity, and sometimes to ulnar paralysis 
supervening ten to twenty years bter The separated fragment includes the 
capiteilum and outer part of the xroebJea , the external bteral ligament and the 
extensor muscle ongin remam attached to it The tension of the muscle tilts 
the fragment out of the elbow-jomt, and rotates it so that the fractured surface 
IS direaed outwards (Fiy 339) Someumes it turns completely upside down, 
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and the amculax surface of the fragment lies opposite the fractured surface of the 
shaft of the humerus Under these arcumsiances bony union is obviously 
unpossible, and a weak fibrous union results, wth a 
completely unstable elbow jomc 

As years go on, the forearm bones become displaced 
more and more to the outer side of the humerus, until the 
canymg angle may be as much as 60® or 70® Gradual 
stretching of the ulnar nerve round the inner ade of the 
elbow accounts for the delayed ulnar palsy 

The displacement is easily seen in the antero- 
postenor radiograph. In children, where the epiphyses 
are not jet fully ossified, it must be recogmz^ that 
the fragment shown in the radiograph is merely the 
ossific nucleus of a very much laiger camlagmous 
fragment 

Atnnipulative Reduction. — ^This may be possible 
within a few days of the injury An assistant bolds 
the limb by the wnst with his other hand on the 
inner aspect of the elbow, and gently opens the joint 
on the outer side so that the limb is in slight cubitus vanis The surgeon 
places one or both thumbs beneath the fragment and pushes it upwards and 
inwards, Qlung it into the joint The elbow is then fieced, and the two condyles 
of the humerus are strongly compressed laterally so that the fragment is firmly 
pressed into its bed Reduction 1$ usually stable, but a plaster cast may be tised 
in addition to a collar and'CufT slug The after*treatment 1$ the same as for 
supracondylar fractures 
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Operative Reducuoa —If the fragment is not perfectly replaced, the joint must 
be opened on the outer side, the fragment replaced, and held m position by cat^t suture 
There is no necessity to peg or screw the fragment to the humerus 


FRACTURES OF BOTH CONDYLES OF THE HUAIEROS 
(T AND Y FRACTURES) 

This injury consists of a high supracondylar fracture, with a second sertical 
ftacture Ime extending into tbe joint, separacmg both condyles It is sometimes 
comminuted, and usuallv occurs in elderly pauents from a fall on the point of 
the elbow 

The displacement 1$ reduced by traction and direct lateral compression of 
the ftagments A plaster cast is applied, well moulded to tbe inner and outer 
aspects of the joint, in order to prevent recurrent tiltmg of the fragments with 
distortion of the jomt surface As a rule the elbow is held in right angled flexion 
and the limb is suspended fay a collar and-cuff shng In some cases the flexed 
or right angled position tilts the condjlar ftagments forwards so that ertensioo 
mosement of the joint would remain limited. In this event the cast must be 
appbed with the elbow fully extended Smcc the injury occurs in elderly pauents, 
it IS particularly important to preserve full finger and shoulder movements Only 
if a plaster cast has been used, in additton to a collar and-cuff simg, can early 
shoulder excrases be practised with safety 

If the fracture is so comminuted that the |omt surface is completely broken up, 
operanve treatment may sometimes be advisable Unfortunately open reduction and 
ftauon with plates, screws or wire seldiwn avoids the penalty of senous pemiMcnc 
stifhiess of the joint, and it nay be better to perf<HTn an immediate excision-arthroplasty 
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FRACTURE OF THE INTERNAL EPICONDYLE OF THE HUMERUS 
The internal cpicondyle of the humerus may be fractured by direct violence 
but more often the cpicondyle or its epiphysis is avulsed by the common flexor 
group of muscles (Fig 340) Slight dispbcement of the fragment is of no sigmfl 
cance, and operative treatment is not necessary , union of the fragment mav be 
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fibrous and not bony, but this does not usually impair the funcuonal result If 
the fragment is widely displaced, or rotated away from the humerus it should be 
replaced through a shon inasion and fixed with catgut sutures The associated 
traumatic synovitis of the jomt necessitates immobilizauon by a collar and cuff 
sling for three weeks, and movement is then regained by the patient 5 own exercise 
The recovery of full extension is sometimes slow, and even twelve months may 
elapse before moiemenc is normal Passive methods, or manipulation under 
anxsthesia, must be aroided because they deby the recovery still more 

Inclusion within the Obow-Jolnt — If the fragment is displaced into the 
elbow jomt its immediate replacement is imperative In early cases it may be 
dislodged from the ;oint by manipulation but in other cases operation is necessary 
The fragment should not be pinned or nailed mto position , any foreign body 
other than absorbable catgut causes imtauon of the elbow joint, with recurrent 
exudJanon anif cfcase snJftesituii Aiiiutnuii 

Ulnar Palsy. — Since the cpicondyle is displaced by the stretching open 
of the inner side of the joint there is frequently a coincident traction injury of 
the ulnar nerve, with paralysis which is usually incomplete Transportauon 
of the nerve from the irregularly thickened piost-condylar groove to the front of 
the jomt IS sometimes necessary 

DISLOCATION OF THE ELBOW-JOINT 
As a rule both radius and ulna are dislocated backwards, either directly back 
wards, backwards and outwards, or backwards and inwards The injury is often 
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associated with avulsion of the internal epicondyle or its epiphysis It is important 
to recognize this complication before leducmg the dislocation, in order to atoid 
impnsoning the small fragment within the inner side of the jomt In other 
cases there may be a comminuted fracture of the head of the radius Forward 
dislocauon of both radius and ulna together with a fracture of the olecranon is 
a less frequent mjury 

Reduction and After-treatment — ^Badcward dislocations are easily reduced 
by applymg traction to the forearm, and gradually flexing the elbow The wnst 
is suspended from the neck by a collar and cuff sling, and the jomt is immobilized 
for three weeks , throughout this time movements of the fingers and shoulder 
must be practised Radiographs »nw« be taken after manipulation, to confirm 
the accuracy of reduction, to be sure that the internal epicondyle is not displaced 
withm the joint, and to exclude fracture of the head of the radius necessitating 
operauve treatment (see below) Movement of the elbow is regained by the 
patient’s own gentle exercise, with no massage, no passive stretching, and no 
weight carrying The range of movement should be measured and recorded 
week by week 

Alyositis Ossificans — This complication is due to ossification of a hxma 
toma beneath periosteum which has been avulsed by muscles or capsule (see 
p 282) It vs most commonly seen after dislocation of the elbow, usually when 
passive stretching has been employed 

The first sign of the cotnpUcauoo 1$ the radiographic evidence of a cloudy shadow 
in the front of the ]Oint The shadow gradually becomes more dense and consolidated 
but since the hzmatoma is continually absorbing the final bony mass is much smaller 
than the ongioal shadow 

!n the treatment of myontit oui/lcaRS, the absolute jtnmoithty sometxmtt reeom 
mended is neither necessary nor advisable The tearing away of penosteum and 
the hsmatoma formation are the result of passive stretching, not of active exercise 
The only treatment necessary is to prohibit passive stretdimg Recovery is no 
more rapid if active exerase is prohibited and the joint completely immobilized 
m plaster On the other hand, complete immobiLty allows consolidation of the 
adhesions which have also occurred from the passive stretching, and stiffness 
and limitation of extension are then mevitable 

FRACTURES OF THE HEAD OF THE RADIUS 

Fractures of the head of the radius may appear msigmficant, but are of con 
siderable gravity If treated inexpertly, even simple margmal chips may cause 
serious incapaaty The injury usually follows a fall on the outstretched hand, 
and IS often overlooked The diagnosis is based on the tenderness over the head 
of the radius, himtation of extension of the elbow, and pain on radio-ulnar 
movemerrr 

Crack Fractures without Displacement — These require rest by means 
of a tnangular sling, or collar and cuff, for two or three weeks, followed bv 
active exerases The fracture involves the joint surfaces of the elbow, and passive 
stretching is disastrous Stretching for only three or four weeks often causes 
permanent limitation of extension movement 

Displaced Margmal Fractures — ^If a marginal sector of the head of the 
radius is displaced so that the radio humeral jomt surface is broken up and 
irregular, early operative removal of the head of the radius is advisable It will 
often be found that the articular surface of ffie capitellum opposite the head of 
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the radius is also damaged and loose ficagments may be separated The ideal 
time for operauon is ten to fourteen days after in)ury , if it is arranged earlier, 
considerable ossification may occur in the blood dot ; if it is deferred until later, 
the damage to the jomt from articulation of toughened surfaces has already been 
done, and delayed removal of the bone after many weeks or months will not 
restore full movement 

Comminuted Fractures. — If the whole head of the radius is comminuted, 
there is breakmg up of the radio ulnar as well as of the radio-humeral joint sur- 
faces Unless the head of the radius is removed withm the first two or three 
weeks, there wiU be permanent hmitalion of pronation-supination movement 
as well as of extension movement 

Post-operative Treatment. — ^After operauon, treatment is continued as 
for fractures of the head of the radius without displacement The recovery of 
movement may be very slow, but the temptauon to accelerate recovery by massage, 
stretching, or manipulauon under anssihesu must be rigidly avoided However 
slow recovery may be, it will be still more slow if these measures are permitted, 
and permanent limitation of extension movement will result y 

FRACTURE OF THE OLECRANON 
Fractures of the olecranon process extend into the sigmoid notch and involve 
the elbow-jomt surface If the gap between the fragments is not closed and a 
smooth joint surface restored, stiffness of the elbow and painful movement remain 
If the fragments are not immobilized in perfect apposiuon for at least four to six 
weeks, fibrous union will result, with impairment of active extension of the elbow 
against resistance 

Manipulative Treatment.— An attempt should be made to secure perfect 
apposiuon by manipulauon The elbow is fully or almost fully extended and 
firm pressure applied over the detached fragment, pushing n forwards and down- 
wards into the angle from which the tnceps has pulled it A plaster casus applied 
from below the shoulder to just above the wnst The hmb must be elevated 
whenever possible to avoid gtavitaoonal cedema of the fingers and hand 

Operative Treatment. — If mazupulauon fails to secure close apposition of the 
fragments and to restore a smooth joint surface, operative leducuon and fixation by 
carguc suture is necessary, or alternatively, the detached fragment is exased and the 
tnceps stitched to the ulna Wire, screws, and other irritant and non-absorbable foreign 
bodies should be avoided After the fragments have been sutured, it is usually safe to 
flex the dbow to about 30° below the n^t angle The limb is immobilized m plaster 
for six weeks, throughout which time full finger and shoulder exercises are practised 
Elbow movement is restored by the patient’s own excrasc 

Fractures of the Olecranon with Forward Dislocation — Occasionally 
after a fall on the back of the forearm the olecranon is fractured and both forearm 
bones are dislocated forwards The ulnar nerve may be damaged by traction 
over the lower end of the humerus The dislocation is easily reduced by applying 
traction, extendmg the elbow, and piessmg backwards on the front of the upper 
forearm The fracture of the olecranon is then treated m the usual way 

FRACTURES OF THE SHAFTS OF THE RADIUS AND ULNA 
One or both of the forearm bones may be fractured m any part of the shaft 
If a fracture of the radius lies above the insertion of the pronator radii teres, the 
proximal fragment is fully supinated by tlK unopposed action of the supuiator 
brevis and the biceps The distal fragment must therefore be held in a similar 
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assooated with avulsion of the internal epicondyle or its epiphysis It is important 
to recognue this complication before reducing the dislocation, in order to avoid 
impnsomng the small fragment within the inner side of the ;omt In other 
cases there may be a commmuted fiactuie of the head of the radius Forward 
dislocation of both radius and ulna together with a fracture of the olecranon is 
a less frequent mjury 

Reduction and After-treatment* — Bacfcmird dislocations are easily reduced 
by applymg tracoon to the forearm, and gradually flexmg the elbow "Hie wnst 
IS suspended from the neck by a collar and-cuff sling, and the jomt is immobilued 
for three weeks , throughout this time movements of the fingers and shoulder 
must be practised Radiographs must be taken after manipulauon, to confirm 
the accuracy of reduction, to be sure that the iniemal epicondyle is not displaced 
wathm the joint, and to exclude fracture of the head of the radius necessitating 
operative treatment (see below) Movement of the elbow is regained by the 
patient’s own gentle exerase, with no massage, no passive stretching, and no 
Hcight-carrymg The range of movement should be measured and recorded 
week by week 

Myositis Ossificans, — Tlus comphcauoo is due to ossification of a hsms* 
toma beneath periosteum which has been avulsed by muscles or capsule (see 
p 282) It is most commonly seen after disloauon of the elbow, usu^y when 
passive stretching has been employed 

Tbe first sign of the complication is the radjc^raphic evidence of a cloudy shadow 
m tbe front of the jouit The shadow gradually brames more dense and consoLdated, 
but since the hzmacoma is conunually absorbing, the final bony mass is mu^ smaller 
than the ongmal shadow 

In the treatment of nx^oMis otfifieans, the ahsolute tnmoMty sametimet reem- 
mended ts neither necessary nor advisable Tbe tearing away of penosteum and 
the hsmatoma forenanoa are the result of passive stretching, not of active exerase 
The only treatment necessary is to prohibit passive stretching Recovery is no 
more rapid if active exerase is prohibited and the jomt completely immobilized 
m plaster On the other hand, complete unmobility allows consolidation of the 
adhesions which have also occurred from the passive stretching, and stifihess 
and limitation of extension are then mevitable 

FRACTURES OF THE HEAD OF THE RADIUS 

Fractures of the head of the radius may appear msigmficant, but are of con- 
siderable gravity If treated inexpertly, even simple margmal chips may cause 
senous mcapaaty The injury usually follows a fall on the outstretched hand, 
and is often overlooked The diagnosis is based on the tenderness over the head 
of the radius, limitation of extension of the elbow, and pam on xadio-tilnar 
movement 

Crack Fractures without Displacement. — ^These require rest b> means 
of a triangular sliog, or coUar-and-cuff, for two or three weeks, followed bv 
active exerases The fracture involves the joint surfaces of the elbow, and passive 
stretching is disastrous Stretching for only three or four weeks often causes 
permanent limitation of extension movement 

Displaced Marginal Fractures — ^If a marginal sector of the head of the 
radius is displaced so that the radio-humeral joint surface is broken up and 
irregular, early operauve removal of the head of the radius is advisable It will 
often be found that the articular surfecc of tbe capitellum opposite the head of 
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the raditis is also damaged and loose fragments may be separated The ideal 
ume for operauon is ten to fourteen days after injury , if it is arranged earlier, 
considerable ossification may occur in the blo<Rf dot , if it is deferred until later, 
the damage to the jomt from articulation of roughened surfaces has already been 
done, and delayed removal of the bone after many weeks or months wnll not 
restore full movement 

Comminuted Fractures — If the whole head of the radius is commmuted, 
there is breakmg up of the radio-ulnar as well as of the radio humeral jomt sur- 
faces Unless the head of the radius is removed within the first two or three 
weeks, there will be permanent limitation of pronation supination movement 
as well as of extension mo\ement 

Post-operative Treatment — After operation, treatment is continued as 
for fractures of the head of the radius without displacement The recovery of 
movement may be very slow, but the temptation to accelerate recovery by massage, 
stretching, or manipulation under amcsthesia must be ngidly avoided However 
slow recovery may be, it will be still more slow if these measures arc permitted, 
and permanent limitauon of extension moxement will result y 

FRACTURE OF THE OLECRANON 
Fractures of the olecranon process extend mto the sigmoid notch and involve 
the elbow jomt surface If the gap between the fragmenu is not closed and a 
smooth jomt surface restored, stiffness of the elbow and painful movement remain 
If the fragments are not immobilired in perfect apposition for at least four to six 
weeks, fibrous union will result, with impairment of active extension of the elbow 
against resistance 

Manipulative Treatment —An anempt should be made to secure perfect 
apposiuon by nunipulauon Tlie elbow « fully or almost fuUv extended and 
firm pressure applied over the detached fragment, pushing it forwards and down 
wards into the angle from which the triceps has pulled it A plaster casus applied 
from below the shoulder to just above the wnst The bmb must be elevated 
whenever possible to avoid gravitational cedema of the fingers and hand 

Operative Treatment — If manipulauon fads 10 secure close apposiuon of the 
fragments and to restore a smooth joint surface, operauve reduction and fiution by 
catgut suture is necessary , or alternatively, the detached fragment is exased and the 
triceps sutched to the ulcia Wue, screws and other imcant and non absorbable foreign 
bodies should be avoided After the fragments have been sutured, it is usually s^e to 
Sex the elbow to about 30'’ below the ngbt angle The limb is immobilized m plaster 
for six i\eek$, throughout which time full finger and shoulder exerases are pracused 
Elbow movement is restored by the pauent's own exerase 

Fractures of the Olecranon with Forward Dislocation — Occasionally 
after a fall on the back of the forearm the olecranon is fractured and both forearm 
bones are dislocated fortvards The ulnar nerve may be damaged by tracuon 
over the lower end of the humerus The dislocauon is easily reduced by applying 
traction extendmg the elbow, and pressmg backwards on the front of the upper 
forearm The fracture of the olecranon is then treated m the usual way 

TRACTURES OF THE SHAFTS OF THE RADIUS AND ULNA 
One or both of the forearm bones may be fractured m any part of the shaft 
If a fracture of the radius lies above the insertion of the pronator radu teres, the 
proximal fragment js fully supinated by the unopposed acuon of the supinator 
brevis and the biceps TTie distal fragment must therefore be held m a similar 
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posiuon, and the limb is immobilized in full supinauon If the fracture of the 
radius lies below the insertion of the pronator radii teres, the proximal fragment 
has both supinator and pronator muscles attadied to it The limb must then be 
immobilized m the position midway between full supination and full pronation. 
As a rule the elbow is held at the nght an^e 

Method of Reduction — Otemding and angulaoon of the fragments is 
reduced by strong and prolonged traction Counier-iraction should be arranged 
by passing a slmg of cahco bandage over the front of the arm just above the flexed 
elbow An assistant takes the pancni's fingers m one hand and the thumb in the 
other, and pulls steadily for several nunutcs If the fingers are moist and slippery, 
adhesive plaster is applied so that a firmer gnp is secured If the injury is several 
days old, tracuoa may be necessary for fifteen nunutes, or even longer, before 
reduction is perfect The surgeon applies direct pressure to the fragments and 
moulds them mto position An unpadded plaster cast is then applied from the 
upper arm just below the shoulder to the knuckles, not extending mto the palm 
beyond the oblique skin creases The cahco bandage sling used for counter- 
traction must be entirely removed before the plaster is completed, so that no 
pressure re main s over the vessels in the antecubital fossa The cast is carefully 
moulded to the forearm and wnst, because rcdisplacement someumes occun 
even m unpadded plasters (Fig 341 ) 



Fit Sts — Reduction of fiacnirc of thifu of both fomnn bona 


AfCer-treatmciit. — ^Reduction must be confirmed by X rays, and ched: 
radiographs taken every second week for the first two months It is usually 
necessary to apply a new plaster two to three weeks after reduction, when the 
swellmg has subsided Dunng the first few days the hand is elevated with the 
frngtis pomniig to the cevh&g hi wdes to HVHUsuzt teacsionaiy swelling Thr 
circulation and movements of the fingers must be carefully watched, because of 
the danger of Volkmann’s contractmc (see p 280) If there is cyanosis or pallor 
of the fingers, or difiiculty m fully ertendmg them, the plaster is at once cut 
longitudinally from the front of the wnst to above the elbow When the circula- 
tion is agam normal, the plaster may be repaired. The average minimal penod 
of immobilization is six weeks m duldren and ten weeks in adults Full move- 
ments of the fingers and shoulder arc practised throughout 

Non-union of the Shaft of the Ulna — ^Non umon is often seen m fractures 
of the shaft of the ulna at the junction of the middle and lower thirds, but it is 
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always due cither to madequate immobilization or to immobihtation for too short 
a period In some cases a below-elbow plaster cast which does not prevent 
rotatory movement of the fragm’Tits has been rehed upon In other cases a 
complete cast above the elbow has been replaced after six or eight weeks by a 
below elbow plaster The union which had developed during the first few weeks 
was broken down by the rotatory movements subsequently permitted The 
complete cast from the upper arm to the knuckles must be retamed until there is 
radiographic evidence of umon of the fracture 

Fractures of the Upper Third of Both Bones — ^When the fracture hes 
high m the forearm the flexed position of the elbow may tend to produce a sunilarly 
flexed position of the fragments — a backward angulation In these circumstances 
the elbow should be fully extended and plaster applied with the hmbs m this 
position 

Fractures of the Upper Shaft of the Ulna with DUIocatioo of the Head of 
the Radius — ^The head of the radius is dislocated fonvards and outwards, and there 
IS forward and outward angulation of the ulna Reducuon is dilhcult, and even despite 
immobilization la plasrer, redJsplacemeDt often occurs It is often necessary to plate 
the ulna No early operation should be performed on the dislocated radial head because 
It increases the tendency to myosms ossificans , late exasion is sometimes necessary 
Fracture of the Lower Shaft of the Radius with Inferior Radio-ulnar 
Dislocation —This is a relatively common iniury, and there is a strong tendency 
to redisolacement, the radius anguUtmg towards the ulna, and the inferior radio 
ulna r joint again dislocating It must be reduced by traction on the radius 
applied through the thumb The hmb i$ immobilized with the wrist deviated 
as far as possible to the ulnar side The plaster must be very closely moulded 
round the radius and wrist ]omt, and carried well down the radial side of the 
hand over the thumb and index metacarpals A hook of metal is incorporated 
m the plaster, extending beyond the thumb, and $km traction is apphed by strap 
ping on the thumb attached to the hook (see Ftg 350) Frequent check radio- 
graphs are imperative 

The use of traction wires or steel puis penetrating both fo r e a r m bones and 
incorporated in the plaster is not recommended, but operative fixation of the 
radius by a vitalhum transfixion screw may be needed 

COLLES’S FRACTURE OF THE RADIUS 
Method of Reduction — It 1$ possible to correct both backward and outward 
displacement by one twisting movement which pronates the lower fragment, 
but It IS more satisfartory to correct each displacement separately by two disunct 
mancEuvres To reduce a right Colles's fracture, the surgeon grasps the lower 
fragment m his left hand, securing a gnp between his thenar eminence on the 
back of the fragment and his finger tips on the front {Fig 342) By counter- 
pressure with his other hand on the front of the forearm, the fragment is tilted 
and pushed forwards as strongly as possible A new grip is then taken to correct 
the radial displacement The surgeon places bis right thenar eminence over the 
pauent’s radial styloid process, and his finger tips over the ulnar side of the joint, 
and with his other hand on the opposite ade of the hmb the radial fragment is 
tilted and pushed inwards towards the ulna (Fig 343) It is impossible to 
over correct the displacement however strongly the surgeon manipulates 

An assistant holds the limb, taking die patient s thumb m one hand and 
fingers in the other, and maintains strong traction The surgeon applies a 
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the thenar eminence, and over the front of the wnst joint to below the scaphoid 
tubercle, but not actually into the palm While the plaster ts settwf, the surgeon 
must again gra^p the urist and mould the plaster lery closely roimd the radius, 
reproducing the nortttal concavity of ih‘ lover end, and pushing the carpus and lcn.tr 
radial fragment foruards and tmeards IFtg 344) Unless the plaster is 
closely moulded to the bone, redisplacement 
I'’ * will occur and the fracture wUl unite with 

1 radial deviation 

ffl f After-treatment ■— TTie hand is hghtly 

t bandaged or strapped to the dorsal plaster 

^ L There niu<t be nothing in the palm except 

I strapping or bandage, and full fineer and 

shoulder exercises are practised at once {see 
' ■Hb o 276) If the fingers are swollen the hmb 

is elevated until the tedema has subsided. 
a sling mav be worn for 24 to 48 hours, 
</ I the arm is then put through the sleeve of 

I I I the clothes and used in the ordinary way 

\ / ^■jl j for light acuvities The plaster must be 

j I , ) rcuincd for five weeks If the limb was 

\t * y / very swollen when the fracture was reduced, 

r 4 5 '"z / 3 new plaster is necessary seven to ten days 

** later Wnsl and forearm movements recow 

Whae^ihe~piase?‘^ »eSis”ihe rsS by the patient’s owti activity withm a few 
conanty 9 reprwJuced by tJie wccks of removing the piaster 

the left hand and the Icrocf fragment » ,t n-a.-r-L, 

pushedfo-wB d» and inwards with the nght Displaced Lower Radial Epiphysis — 

The same injury sustamed in children causes 


a backward and outward displacement of the lower radial epiphvsis The 
clinical signs, method of reducuoP, and after treatment are the same as for Colles s 
fracture The injury is to be regarded as a fracture adjacent to the epiphysial 
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line It seldom causes arrested growth of the radius such as occurs after com- 
pression of the epiphysial disc 

Comminuted Colles’s Fracture — ^The kraer fragment of the radius may be 
comminuted and the wrist joint surface broken up by the fragmentation Commmu 
tion must not be accepted as an excuse for failure to reduce Irregularity of the jomt 
surface makes it still more unperauve to secure perfect reduction, so that joint movement 
will be smooth and painless Spreading of the fragments is corrected by compression 
benveen the operator 5 two hands in both the antero posterior and the lateral axes It 
IS usually possible to secure a perfect reduction and to restore a smooth articular 
surface 

Fracture of the Radial Styloid — ^The same manipulative manceuvre is 
used m fractures of the base of the radial styloid process This is a common 
backfire mjury, and smee die fracture extends into the joint, accurate reducuon 
IS essepUal Direct compression manipulation is also used to reduce postenor 
and antenor marginal fractures of the lower end of the radius 

Spontaneous Rupture of Thumb Tendons —The extensor poUicis longus 
tendon lies in a groove on the back of the lower end of the radius A sharp spicule of 
bone in this groove may cause ftaymg and spontaneous rupture of the tendon In 
posterior marginal amculai fractures, and comminuted CoUess fractures the patient 
should therefore be warned not to pracuse too energeue movement of the thumb during 
the first three weeks Actually the compbeauon usually occurs in overlooked fractures, 
where wnsi movements are permitted as well as thumb movement 

Reversed Colles’s Fracture — Id more uncommon cases the lower fragment 
of the radius is displaced forwards and not backwards The displacement is 
reduced by pushuig the fragment backwards and dorsifiexmg the wnst The 
fracture line is usually oblique, and the displacement cannot be over-reduced 
however strongly it is manipulated A plaster ast is applied m the usual way 
and the wnst immobibzed for five weeks 


FRACTURE OF THE CARPAL SCAPHOID BONE 

The scaphoid bone is commonly fractured by backfire injuries, and by falls 
on the outstretched hand If u is properly treated a perfect recovery is possible 
withm two or three months If treatment is delayed, the incapaaty period is 
prolonged to six or twelve months If the wnst is not immobihzed at all, non- 
union is inevitable, the wnst is permanently weakened, and arthrms with a very 
senous disabihty may supervene several years later Early diagnosis is therefore 
of great importance Unfortunately the mjury is often regarded as a spram and 
the fracture is overlooked 

Diagnosis — Spram of the wnst is almost an unknown injury Nearly 
every so called spram is actually a fracture Evety patient who injures the wnst 
and complains of pain and tenderness over the radial side of the joint, must be assumed 
to hate sustained a fracture of the scaphoid unttf radiographs prove otherwise The 
radiograph may show only the very finest hair-Ime crack The crack may be 
obvious only when seen through a magnifying lens This is a complete fracture 
and It must not be ignored If the bone is not immobilized, even the finest crack 
will gradually widen until a gap appears (Fig 345) and non-timon develops If a 
fracture of the scaphoid is suspected, three radiographs must be taken, including 
an oblique view as well as the classical antero posterior and lateral views If 
the crack does not appear even m the oblique view, the surgeon must still not be 
satisfied A further senes of three radic^raphs must be taken two weeks later 
If there is any fracture, it will show clearly ^er this mierval 
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Treatment — The wnst must be completely immobilized until there a 
radiographic evidence of uiuon Every single shearing movement of the frag 
ments retards the process of repair, and if the movement is repeated often enough 
the fracture mil never unite A cock-up sphnt does not afford sufficient immobil 
nation A plaster slab must be moulded to the 
limb from the metacarpal heads to the upper 
forearm, extending far enoi^ round the radial 
and ulnar margins to prevent side-to side move- 
ments of the hand The wnst is m slight dorsi- 
Bexion and the thumb m opposition The 
plaster extends round the radial side of the 
index and thumb metacarpals, and must not fall 
short of these metacarpal heads The slab is 
then secured by enorclmg turns of plaster 
bandage which are very closely moulded in the 
palm of the hand so that wnst movement is 
completely limited The plaster must not 
extend beyond the skm creases of the palm 
The pauent must report at once if the 
plaster shows signs of craclung at the wnst, and 
he must not allow it to become vvet With these reservsuons he may under 
take any activity, and may even return to work 

Duration of Immobilization.— Most fractures of the tubercle of the 
scaphoid are united m four weeks, and most tecent fncruies of the wnst in eight 
to ten weeks 1 / the fracture is net umted at that time, strict immoiilizattm must 
be eonttnutd until it is united If occasional movements have been permitted, it 
ma) be necessary to continue for three or four months If there was deb} m 
insticutmg immobilization, six to twelve months may be required If the fracture 
IS near the proximal pole, repair is often slow, because the blood-supply of the 
proximal fragment is impaired, immobilizauon may be required for twelve to 
eighteen tnocuhs If the surgeon is prepared to continue immobilization as bog 
as each individual case requires it, bony union can be secured m every recent 
fracture of the scaphoid 

Even if It IS necessary ro immobilize the wnst for from six to twelve months, the 
circulation and ftmctional activity can be maintained so easily by finger movement 
that the lOint does not stiffen Only when half of the scaphoid is dtpnvcd of 
blood, so that avascular necrosis supervenes, does any senous saffhess occur 

DISLOCATION OF THE SEMILUNAR (LUNATE) BONE 
Clinical Signs — The semilURar bone is dislocated forwards into the very confined 
space bmeaih the antenor annular ligameac This space is already almost fully occupied 
by the flexor tendons of the fingers and die median nerve The typical clinical $ gns 
are, ffierefore, immobility of the senuRez^ fingers, median paralysis m 50 per cent of 
cases, and swellmg and pamful limitation of wnst movement, with no obvious deformity 
X-ray Diagnosis — ^The radiographic appearances are quite typical, but are 
often misinterpreted In the lateral view it is evident that the head of the os 
magnum no longer lies m the cup of the semilunar (Fig 346), but is displaced 
behind it As a rule the semilunar is tilted so that its cup is directed forwards 
mstead of downwards This 90“ tik accounts for the different shape of the X ray 
shadow in the antero-postenor view (Fig 347) Whereas normally the bone 
outline is quadrilateral, when it is dislocated it appears tnangular 
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Method of Reduction — Maiupulauvc reduction is seldom difficult The 
surgeon presses over the front of the semilunar with one thumb With the other 
hand grasping the pauent s fingers he apphes strong traction to the remamdcr 



of the carpus, pulling the os magnum away from the radius and gradually flesang 
the wnst so that the head of the os magnum is pulled into the cup of the semi- 
lunar (Fig 348) ^ . . . 

If the dislocauon is of one, two, or three weeks durauon, sustained and 
prolonged tracuon may be necessary An assistant takes the pauent’s thumb in 
one hand and the fingers in the other, and pulls steadily for five or ten mmutes 
After the tracuon has been mam 
tamed for some time, if the dis 
location is not already reduced, 
the surgeon presses with both 
thumbs over the front hp of the 
semilunar and nits 11 back into 
its socket It IS always difficult 
to be sure whether the dislocauon 
is reduced or not, and a portable 
X ray machine should be used m 
the fracture theaue 

After-treatment —The 
wrist IS immobilized by a dorsal 
plaster cast, m 45® palmar 
flexion, for seven days The 
plaster is then changed, no anats 

theuc being used, and immobi- r u 1 

Uzauon IS conunued with the wnst in the mid posmon for a further two weeks 

Dislocation of the Semilunar with HM of the Scaphold^Fract^ure of the 
waist of the scaphoid may be combmed with ^ocaoon of the semdunar, which carries 
waist ot uic swR } .caohoid with tt The distal half of the scaphoid remains 

Sis'"." l"^d“.her erpd bo^^. .. d.splac^d tactw.rd, .pd ,o 

fta Sdil Th= dutaboii IS easily leduced in the nsual way The wriai is then 

iSiSSed foe as nuny week, or month, as may he neeessaiy to secure bony umon 
of the fractured scaphoid S H 20 
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Operative Treatment — Old unreduced dislocations of the semilunar, or of the 
semilunar and half scaphoid, should be treated by operative cxasion of the displaced 
bone Operative reduction is not adnsablCt because if the dislocation is of long 
mg the blood supply of the displaced bones is so impaired that avascular necrosis 
supervenes, wth stiffness of the wnst 

FRACTURES OF THE METACARPALS 
The metacarpals may be fractured at the base, m the middle of the shaft, 
or at the neck There w usually no displacement, and the hand is simply 
immobilized for four weeks by a dorsal plaster cast similar to that used for 
fractures of the carpus The ftnger-jomts must be left free for movement The 
old method of strapping the fingers over a roll of wool or bandage in the palm 
must not be used 

If there is angulation of a fracture of the shaft or neck of the metacarpal, 
with displacement of the metacarpal head forwards mto the palm, the displacement 
must be reduced This must not be attempted by hyperextension of the meta- 
carpo phalangeal joint, because the manceuvre wiU fail, and immobilizaoon of the 
fingers in this position causes pennanent stiilhess The metacarpo-phalaogeaJ 
and proximal inierphalangeal joints are flexed to the nght angle , if the phalanx is 
then thrust backwards, the metacarpal head is pushed backwards and the angula- 
tion thereby corrected The finger is immobilized with both joints flexed 90* 


BENNETT’S FRACTURE-DISLOCATION OF THE THUMB 
In this injury a marginal fragment 1$ broken olT the base of the thumb meta- 
carpal This fragment, however, remains m its normal posmon, and it 1$ the 
metacarpal itself which is displaced The base of the metacarpal is partly or 
. . completely dislocated fiom the trapezium, and lies to 

. / \ I I the radial side of the carpus (Fif 349) If it is 

y ^ j unreduced, abducuoa movement of the thumb is lost, 



Fig ^49 — Bcnnctt'i fnctuie><li9 


Fig 310 — Plaster c«i with thumb traction for Bennta’a 


the span is reduced, the thumb is greatly weakened, there is an ugly deformity, 
and arthritis of the carpo-metacaipal joint may supervene 

The oblique articular surface of the trapezium comades with the line of 
fracture and forms a slidmg plane Reduction is therefore unstable and traction 
on the thumb is usually essential The dislocanon is reduced by strong firm 
pressure over the promment base of the metacarpal A dorsal plaster cast is 
applied closely moulded over the base of the metacarpal A strong wire loop 
IS incorporated m the plaster and skm traction applied (Fig 350) The traction 
IS maintained for two or three weeks and immobilizauon is contmued for a total 
period of five weeks 
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INJURIES OF THE FINGERS 

The finger joints are to be regarded as the most important joints m the upper 
hmb , a workman with completely stiff fingers is very little better off than a 
workman with an amputated arm These joints are particularly susceptible to 
injury, they very readily stiffen, and even minor sprams may cause man y months 
of incapaaty Every ^ger injury must therefore be treated with great respect, 
and if serious and possibly permanent incapacity is to be avoided, certain principles 
of treatment must be observed — 

1 The injured fivger mmt be immobilized for at leatt two or three weeks This 
applies even to jomt sprams 

2 The finger rmst be immobilized m the flexed position This is the position 
m which reduction is usually most stable , it is the position m which the injured 
finger will stiffen least , and it is the only posiuon which will allow bendmg 
movement of the other fingers If one finger is held fiiUy extended it is quite 
impossible to bend the others 

3 Every finger except the injured one must be left free from splints, strapping, 
or bandage There must be no impediment of any son to full movements of 
the normal fingers 

4 The patient must move etery umnjured finger throughout tts normal range 
rnany times a day It is not enough to ‘ waggle * the finger in the middle range 
of movement The limits of flexion and extension must be reached 

5 Passive streiekmg and manipulation must never be permitted Massage is 
a waste of tune , if the Angers are stiff, active exetase is the essential measure , 
if the fingers are swollen, elevation of the limb will rebeve the swelling 

Sprams of the Flnger^joints —The joint is acutely painful and swollen 
Radiographs may show small bony chips detached from the joint margin by 
avulsion of the capsule In other cases the capsule itself is tom Many finger 
sprains have been actual dislocations, spontaneously reduced at the moment of 
injury The jomt should be unmobibzed m moderate flexion for two or three 
weeks by a collodion gauze dressmg Collodion is painted on the skin and nbbon 
gauze bandaged over it Four or five alternate layers of collodion and gauze 
complete the dressing, which dnes to fonn a splmt sufficiently ngtd and less 
bulky than plaster Recovery after intcrphalangeal joint strains is sometimes 
slow, and it may be many months before the joint thickening lias finally subsided 
and movement fully recovered , 

Dislocation of the Fingers — Dislocauons are usually due to hiTier- 
extension injuries A triangular fragment may be chipped from the base of 
the distal phalanx Reducaon is easily acoimpbshed by traction and flexion 
of the joint The finger is immobilized for three weeks by a small plaster cast 
I’A fliwad v. InxsL ta 40' Rn d iuJino. a vmsiuimjti iin.yafcJj^, and. 
check radiographs must be taken seven days after reduction If the detached 
fragment is a fairly large one and Carnes one third or more of the articular surface 
of the jomt, there is a strong tendency to recurrence of the dislocation This 
injury is comparable with Bennett s fracture dislocauon of the thumb, and should 
be treated in traction 

Dislocation of the Thumb — Dislocations of the metacarpo phalangeal 
joint of the thumb are also produced by hypcrertension, and are sometimes difficult 
to reduce because the tendons of the short thenar muscles sbp round the sides of 
the metacarpal head The sesamoids may be mterposed between the two arucular 
surfaces If manipulative reducuon fails, operative reposition is necessary 
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Operative Treatment — Old unreduced dislocauoos of the senulmiar, or of the 
semilunar and half scaphoid, should be treated by operative cxasioa of the displaced 
bone Operative reduction is not advisable, because if the dislocauon is of long stand 
mg the blood supply of the displaced bones is so impaired that avascular necrosii 
supervenes, with soffness of the wnst 


FRACTURES OF THE METACARPALS 
The metacarpals may be fractured at the base, m the middle of the shaft, 
or at the neck. There ts usually no displacement, and the hand js simply 
immobilized for four weeks by a dorsal plaster cast similar to that used for 
fractures of the carpus The finger |oints must be left free for movement The 
old method of strapping the fingers over a roll of wool or bandage m the palm 
must not be used 

If there is angulation of a fracture of the shaft or neck of the metacarpal, 
with displacement of the metacarpal bead forwards into the palm, the dispbcement 
must be reduced This must not be attempted by hyperextension of the meta 
carpo-phalangeal ]omt, because the manctuvre will fail, and immobilization of the 
fingers in this position causes pennanent stiffness The metacarpo-phalangeal 
and proximal mterphalangeal (ouits are flexed to the nght angle , if the phalanx is 
then thrust backwards, the metacarpal head ts pushed backwards and the angula- 
tion thereby corrected The finger is immobilized with both joints flexed po® 


BENNETTS FRACTURE-DISLOCATION OF THE THUMB 
In this miury a marginal fragment is broken olT the base of the thumb meta- 
carpal This fragment, however, remains m its normal posmon, and it is the 
metacarpal itself which is displaced The base of the meucarpal ts partly or 
completely dislocated from the trapezium, and hes to 
the radial side of the carpus (Fig 349) If it 13 
unreduced, abduction movement of the thumb is lost, 
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the span is reduced, the thumb is greatly weakened, there is an ugly deformity, 
and arthnus of the carpo metacarpal joint may supervene 

The oblique amcular surface of the trapezium comcides with the line of 
fracture and forms a sliding plane Reduction is therefore unstable and traction 
on the thumb is usually essential The dislocation is reduced by strong firm 
pressure over the prominent base of the metacarpal A dorsal plaster cast is 
applied closely moulded over the base of the metacarpal A strong wire loop 
IS incorporated in the plaster and skin traction applied CFig 350) The traction 
is maintained for two or three weeks and immobUization is contmued for a total 
penod of fiv e weeks 
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INJURIES OF THE FINGERS 

The finger-joints are to be regarded as the most important joints in the upper 
limb , a workman with completely stiff fingcra is very little better off than a 
irorkman with an amputated arm These joints are partioilarly suscepuble to 
mjury, they very readily stiffen, and even mmor sprains may cause many months 
of mcapacity Every feger injury must therefore be treated with great respect, 
and if senous and possibly permanent incapacity is to be avoided, certain pnnoples 
of treatment must be observed — 

1 The injured finger miut be tmmohtbzed for at Uait two or three toeeks This 
applies even to jomt sprains 

2 The finger must be immobilized tn the flexed position This 15 the position 
in which reduction is usually most stable , it is the position m which the mjured 
finger will stiffen least, and it is the only position which will allow bendmg 
movement of the other fingers If one finger is held fully eittended it is quite 
impossible to bend the others 

3 Every finger except the injured one must be left free from splints, strapping, 
or bandage There must be no impediment of any sort to full movements of 
the normal fingers 

4 The patient must move etery uninjured finger throughout its normal range 
many o day It is not enough to ‘ waggle * the finger m the middle range 
of movement The hmiia of flexion and eatension must be reached 

5 Passive stretching and mampulatton must never be permuted Massage is 
a waste of tune , if the fingers are stiff, active exerase is the essential measure > 
if the fingers are swollen, elevauon of the limb will relieve the swelling 

Sprains of the FiBger*joiats —The jomt is acutely painful and swollen 
Radiographs may show small bony chips detached from the joint margin by 
avulsion of the capsule In other cases the capsule itself is tom Many finger 
sprams have been actual dislocauons, spontaneously reduced at the moment of 
injury The joint should be immobiliacd m moderate flexion for two or three 
weeks by a collodion-gauze dressing Collodion is painted on the skm and nbbon 
gauze bandaged over it Four or five alternate layers of collodion and gauze 
complete the dressing, which dries to form a splint suffiaendy ngid and less 
bul^ than plaster Recovery after mterphalangeal joint strams is sometimes 
slow, and it may be many months before the jomt thickening has finally subsided 
and movement fully recovered ^ 

Dislocation of the Fingers — ^Dislocations are usually due to h\per- 
extension injunes A triangular fragment may be chipped from the base of 
the distal phalanx Reduction is easily accomplished by traction and flexion 
of the joint The finger is immobilized for three weeks by a small plaster cast 
with all joints flexed at least 30® to 40® Reduction is sometimes imstable, and 
check radiographs must be taken seven days after reduction If the detached 
fragment js a fairly large one and carries one third or more of the articular surface 
of the jomt, there is a strong tendency to recurrence of the dislocauon This 
injury is comparable with Bennett’s fracture-dislocation of the thumb, and should 
be treated in traction 

Dislocation of the Thumb — ^Dislocations of the metacarpo-phalangeal 
jomt of the thumb are also produced by hyperextension, and are sometimes difficult 
to reduce because the tendons of the short thenar muscles slip round the sides of 
the metacarpal head The sesamoids may be interposed between the two articular 
surfaces If mampulauve reducuon fails, operative reposition is necessary 
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Fracture of Phalanges. — ^Thcse usually occur in the shaft of the bone. 
The proximal fragment is flexed and the distal fragment tilted backwards (forward 
angulauon) The displacement is reduced by traction and flexion of the joints 
The digit is immobilired by a small plaster cast If the fracture is oblique and 
there is considerable otemding, traction may be necessary 

Mallet Finger. — The extensor tendon is avulsed from the base of the 
terminal phalanx with or without a small flake of bone The terminal joint is 
flexed and although passive extension is possible, active extension i$ losL Failing 
suitable treatment, a severe mallet-finger deformity develops The whole of the 
power of the ettensor tendon is then concentrated on the proximal laterphalai^eal 
joint A hyperextension deformity at this jomt is therefore added to the flexion 
deformity at the termu^ joint The finger must be immobilized by a plaste 
cast for at least six weeks, with the proximal joints flexed and the terminal joint 
hi perextended 
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FRACTURES AND DISLOCATIONS OF THE BONES OF THE 
FACE, SPINE, AND PELVIS 
By R. Watson Jones 

FRACTURES OF THE BONES OF THE FACE 
Nasal Bones — ^The nasal bones or cartilages and the nasal septum may be 
fractured by direct violence, and even minor degrees of displacement cause 
serious disfigurement Asymmetry due to lateral displacement should be 
corrected by direct pressure over the fragments An instrument such as a pair 
of straight artery forceps covered with thin rubber tubmg may be mserted mto 
the nostnl to correct ^teral deviation of the septum and to elevate depressed 
fragments Reduction is usually stable, it is seldom necessary to use any 
sphnt, and the nose should not be plugged 

Malar Bone — Fractures of the zygomatic arch and malar bone are usually 
depressed , if the fragments are not elevated faaal disfigurement persists There 
IS sometimes anssthesia of the cheek and Iip from compression of the infra- 
orbital nerve Replacement can be effected by an elevatmg instrument inserted 
through a half in^ incision placed within the hair margin above and behind 
the zygomatic arch 

FRACTURES AND DISLOCATIONS OF THE LOWER JAW 
Fractures of the Lower Jaw —Almost every fracture of the body of the 
jaw IS compound into the mouth, and frequent antisepuc mouth washes are 
necessary A fluid diet is prescribed, and soft foods may be taken after a week 
or ten days When there is no displacement of the fragments, the jaw is sup 
ported by means of a four faded bandage for about ten days If the fragments 
are displaced and occlusion of the teeth is inaccurate, the co-operauon of a dental 
surgeon should be sought After reduction of displacement, the jaw may be 
immobilized by (i) An interdental splint cemented on to the teeth, (2) Wires 
secured round the teeth which fix upper and lower jaws together , (3) Trans- 
fixion pms driven into each fragment and fixed to each other by a stainless steel 
or vitallium plate 

Dislocation of the Lower Jaw. — This may be bilateral, when both condyles 
slip forward on to the arucular eminences, or may be uiulateral, when one condyle 
slips forwards and pushes the jaw and chin towards the opposite side To 
reduce the dislocanon the operator stands in front of the patient, and, mth his 
protected thumbs passed into the mouth, presses the angle of the jaw downwards, 
at the same time raismg the chin with his fingers outside the mouth The jaw 
IS supported by a four tailed bandage kept in position for two or three weeks, 
the pauent meanwhile bemg fed on fluids and soft foods 
FRACTURES OF THE SPINE 

Types of Fractures {Fig 351) — There axe three types of flexion fracture 
(i) Simple wedge compression ofone or more vertebra:, (2) Commmuted fracture 
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of one vertebral body due to more localized and acute angulauon , (3) Fracture 
dislocation 



Diagoosls —The unportaac cliaical sign is abnormal prommeaee of one 
spinous process The defoniuty may not be obvious on inspection, but is easily 
felt when the exactunxng finger passes down the line of spinous processes The 
patient usually, but not always complains of pain in the back Every paoest 
who falls, even from a moderate height in the sitting or standing posinon, and has 
pain m the back, should be radiographed even if aboortnal prommence of a spinous 
process cannot be detected 

X ray Examtnatton — The lateral radic^raph discloses the injury more dearly 
than the antero posterior film Even the slightest wedging of a vertebral body 
must be accepted as a complete fracture 

If the spine is not immobilized in hypcrcxtensioD the wedgmg will steadily incrsase 
and a deformity develop This u the nature of the condiuoti dewibed as Kunimdl s 
disease If a crush franure is suspected on dinical grounds but there is no evidence 
of It in the lateral radiograph, further films must be laJcen with the spme flexed If the 
diagnosis is still in doubt, the radiographic examination should be repeated two or three 
weeks later 

Principles of Treatment — ^No fracture is more easily reduced than a 
fracture of the spine, but the ooussioo of apparently Invial details may lead to 
failure Compression of the vertebral body is corrected by the tension of the 
anterior common hgament attached to its upper and lower margins The spme 
must therefore be immobilized m the posiuon of hypercxtension It it not 
enough to extend the spine , reduction is perfect only if if is hyperextended to the 
normal limit Unless there is actual temioR on the anterior common hgament 
reduction will be imperfect, and wedging and redisplacemeot will recur 

Method of Reduction and Immobilization — No anxsthetic should be 
used Morphme i gr is given fifteen mmutes before reduction js begun. The 
pauent is rolled on to his face, so that sAen be is lifted, the spme will be extended 
and the dangerous movement of fiexum avoided (see p 268) A double layer of 
stockmene 8 in wide is pulled over the trunk and fixed over the shoulders and 
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in the pcnneuin Each antenor supenor lUac spine is protected by adhesive felt, 
and a larger piece of felt, 4 x 6 in , applied over the spinous processes at the 
level of fracture Two tables, one ten or twelve 
inches higher than the other, are placed end to end, 
with a space between them slightly greater than the 
length of the pauent’s trunk The patient is then 
lifted into position so that his head and arms are 
resting on the edge of the higher table (Fig 352) 

The lower table supports the lower limbs to the 


level of the upper thigh, but must fall short of the symphysis pubis by several 
inches The pelvis must be entirely free of support so that it can tilt forwards, 
and the whole trunk must sag between the two tables There must be no shng 
or hammock to support the abdomen and chest 

Plaster is at once applied, and successive la>ers arc rubbed mto each other 
firmly This degree of pressure is sufficient to complete the reducuon , there 
must be no manipulatjon and no forcible thrusting over the kyphos The plaster 
must extend from the groin to the clavicles (Fig 353) A small area may be cut 
out in the tnidhne betw cen the two claMcles to prevent pressure on the larynx 
Suffioent pbster is also cut from the groms to permit flexion movement of the 
hips, and from below the axills to allow free mo%ement of the arms A window 
must be cut over the spinous processes at the site of mjury , this window should 
be slightly smaller than the piece of felt already apphed, and the felt is not 
removed Only m this way can pressure sores be avoided 

A common mistake is to carry the jadxt antenorly no higher than the nipple line 
If tlus IS done it is soil possible for the paoent to flex ihe upper dorsal spine, and to 
transmit mosement to the region of the fracture Unless the plaster is intact from the 
davides to the symphysis pubis, redisplacement will occur 

After-treatment. — Until the plaster is thoroughly dry the pauent lies with 
pillows beneath the concavity in the arch of the spine The position is then 
changed every few hours during the day, to avoid hypostasis and congestion of 
the lungs The patient may sit up at once, and if there is no nerve complication, 
walking may be resumed within a day or two Excrascs are taught to maintain 
the tone of the spinal and abdominal musculature 

Lying on the face with the arms by the side, the head and shoulders ate slowly 
raised from the and lowered again Ea^ hip is slowly hyperextended with the 
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knee straight, and as the patient becomes more expert, both hips arc simultaneously 
hyperextended The patient should resume normal activities, wearing normal dress 
over the plaster jacket The victim of spmal injury understands that “ his back is broken ” 
and has difficulry in beheving that complete recovery is possible Psychological dis- 
turbances and the tendency to exaggerauen and malmgeiing are minimized if normal 
acuvity IS resumed at an early stage 

It may be necessary to cut a wnndow u the plaster over the upper part of the 
abdomen The elderly man with emphysema of the chest and calcification of the nb 
cartilages breathes mainly with the diaphragm and ^e abdominal wall If a ngid plaster 
IS apphed over the abdomen, there may be serious respiratory distress, which is promptly 
relieved by a window six to eight mebes ui diameter over the upper half of the abdomen. 
A wmdow may also be necessary to relieve flanilentx and abdominal distension It 
IS not advisable, however, to cut such a window as a routine, because u may weaken 
the jacket 

Duratton of Immobthzatwn — ^The plaster jacket usually becomes loose after 
two or three weeks, and a new jacket inust then be applied, again with the spine 
in hyperextension The first degree of hyperflexion fracture, where there is 
simple wedge compression of one or more vertebral bodies, must be immobihred 
m plaster for four months If the jacket is discarded earlier, defomuty will 
recur Comminuted fractures unite suit more slowly, and six months of immobil- 
izauon IS necessary The third type, where there is a fracture-dislocation, should 
also be immobilized for four to sue months 

It is inadvisable to use a posterior spinal support after the plaster is discarded 
If the fracture is firmly united the support ts obviously unnecessary, and if it is 
not firmly united the plaster has bem discarded too early A spinal support 
will not prevent recurrence of deformity After removal of the plaster, movement 
of the spine is regained by the pauent’s own exercise It is seldom necessary to 
manipulate the spine, and full movements should be regained within about two 
months of discarding the jacket 

FRACTURES AND DISLOCATIONS OF THE CERMCAL SPLVB 

Subluxation of Cervical Spine — Crush fractures of vertebral bodies 
seldom occur m the cervical region, but subluxation of one mterarticular joint 



IS a frequent miury There is often pressure on the adjacent nerve-root causing 
cam tincling, or numbness in one or both arms Immobilization by means of 

a pla’ster jacket IS essential A piece of i in srood, 3 in wide, is nailed toa wooden 
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table so that it projects one foot from the end, and is padded with wool to form 
a rest The head is held by an assistant, with the cervical spme in full extension 
and neutral rotation {Fig 354) The arms are held m the abducted posiuon, 
and plaster is applied from the crest of the ilium over the trunk, neck, and head 
The jaw and forehead must be mcluded m the plaster so that flexion movement 
of the neck is prevented The patient's comfort is greatly mcreased by cutting 
a window over each car Immobilization is continued for not less than two 
months 

Practure>d!slocation of the Cervical Spine — The reduaion and mimobilizauon 
of fracture-dislocations usually calls for skeletal traction from the skull, but such treat- 
ment IS beyond the scope of this work 

SPINAL FRACTURES WITH PARAPLEGIA 
Recoserable and Irrecoverable Paralysis — Fractures and fracture- 
dislocauons of the cervical, dorsal, or lumbar regions may be associated with 
injury to the spinal cord and paralysis of the lower limbs, bladder, and rectum 
The cord mjury may be a simple contusion, a compression by the bony walls of 
the spmal canal, or an actual severance of the nerve-fibres If the cord is severed, 
no recovery is possible whatever treatment is undertaken On the other hand, 
paraplegia due to simple compression will recover if the compression is relieved 
Treatment.— During the first ten days the tvpes cannot be distinguished by 
neurological tests In all cases, therefore, immediate steps should be taken to 
rebeve pressure This can be done by reduang the fracture The spme must 
be hyperextended at once Complete aossthesia below the level of the lesion 
makes it difficult to avoid decubitus sores, but with careful nursmg, an ordinary 
hyperextension plaster jacket or plaster bed may be used 

One of the most important considerauons is the rebef of retention of urme 
Before passmg a catheter the house surgeon should consult the viesvs of the 
surgeon in charge of the ease Modem methods of copmg with the paralysed 
bladder include tidal drainage, uhich necessitates complicated apparatus, but 
IS very effiaent Altemauvely a dc Pezzer catheter may be introduced mto 
the bladder and connected to a St Mark’s apparatus (p 238) There are few 
surgeons to-day who advocate repeated cathetenzation The patient should be 
given unnary antiseptics at once, even before infection has developed 

Prognosis — The prognosis in fracture-dislocauons of the upper dorsal 
region is poor, because the cord has usually been severed In cervical injunes 
the outlook is better, and in lumbar injunes which involve the meduUated fibres 
of the cauda equina and not the wrd itself, recovery from paralysis is possible 
in about 40 per cent of cases 

mKCTOKLS MWS OiSWJCATTOSS W THE. 

The bone injury is often ununponant, but the associated injury to soft tissues 
may be serious or even fatal Injuries to the urethra, the bladder, and the tectum 
must be excluded 

Injuries to the Urethra or Bladder. — If injury to the urethra or bladder 
IS even suspected, arrangements should be made immediately with the surgeon in 
charge of the case to carry out the necessary investigation m the operating theatre 
Soundmg of the urethra and similar procedures should not be earned out except 
m an operatmg theatre where asepsis can be nssured and if necessary operation 
undertaken immediately If urgent relief of retention of imne is needed before 
these faalities are at h^d, catheterization is soil contra-mdicated , the bladder. 
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if full, should be ernpued by suprapulnc aspiration In cases of rupture of the 
urethra, the patient must not under any arcumstances even attempt to pass 
unne 

lajuries to the Rectum — These are rare, and are usually caused by a fracture of 
the coccyx In most cases nothing more than a slight laceration exists, but m more 
severe iniuries extensive operations may be required 

Treatment of the Bone Injury — The common in)unes to the pelvis are fractures 
of one or both pubic rami, slight separations of the symphysis pubis, and fractures of 
the body of the lUum No special treatment is necessary other than recumbmey for 
three or four weeks Fracture boards are placed beneath the mattress, and the pelns 
IS surrounded with a firm wide binder or a many tailed bandage No attempt need be 
made to secure complete unmobilizanon, and there is no necessity for a plaster spica or 
plaster jacket As soon as the tenderness has subsided, the paaent may sit up, and 
recovery should be complete within about two months 

Disruption of the Pelvis — The one mjury which requires special treatment 
IS unilateral disruption of the pelvis, where there is a fracture m the antenor 
segment involvmg the pubis or pubic num, and a second fracture or dislocation 
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in the postero-lateral segment involving the ihum or sacro-ibac joint (Fi? 355) 
This injury follows compression of the pelvis in us antero-posienor aas One 
half of the pelvis is rotated outwards, carrying wiib it the corresponding lower 
limb Radiographs show wide displacement of the fragments of the pubis, but 
much less obvious displacement of the sacro-ihac joint 



F- ,>K^Fncture-dMlocaDOn (hepdvie The dislocation is reduced 
* gnd pis'ter applied n Utenl recumbency 


While the patient hes on his back, gnttatj and the weight of the lower hmb 
maintain the outward rotation of the dislotaited half of the petas A dnlorated 
pelvts IS hke a partly opened oyster when laid on the hinge at the back, gtawiy 
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keeps the two halves apart, but when laid on one side the two halves dose 
Similarly with the dislocated pelvis, if the patient lies on one side the two halves 
of the pelvis fall together 

A plaster table or any form of pelvic rest is used tvilh the perineal post 
removed The patient is placed on his unmiured side, with the trochanter lying 
on the pelvic rest and the two lower limbs held one above the other by an assistant 
Pressure may be apphed over the crest of the dislocated ilium, pushmg and 
rotating it dotvnwards and fonvards. Accuraty of reduction is confirmed by 
palpating the pubic bones through the lower abdominal wall and in the perineum 
A ra^ograph should be taken before the plaster is applied The iliac crests are 
protected with adhesive felt, and a double plaster spica applied (Fig 356) The 
pelvic rest is cut out and the defect repaired 

To prevent redisplacement wiihin the plaster, the spica must be carefully 
moulded to the pelvis and trunk A new plaster is usually necessary in three 
or four veeks Immobilizauon is continued for ten weeks, and throughout this 
time the patient should he on one side and not on the back 

When the displacement is of minor degrtf, it may be necessary only to nurse the 
psueat on hts side on a him mattress with fracnire boards If the pelvic disruption is 
complicated by injuries to the bbdder and urethra, simple lateral recumbency should 
be adopted at once A plaster spica freely cut away from the perineum and abdomen 
must Iw applied as soon as possible, because separation of the pubic bones interferes 
with repair of the bladder 
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CHAPTER XLV 

FRACTURES AND DISLOCATIONS OF THE LOWER LIMB 
By R Watson Jones 


DISLOCATION OF THE HIP.JOINT 
vuMATic dislocation of the hip joint was at one time very rare, but is becoming 
easingly common as the result of head-on motor collisions 
Alethod of Reduction — ^The object of the manipulative procedure is to 
the hip and rotate it so that the femoral head lies just below the acetabulum. 



1 then to lift the head into the acetabulum Reduction is easily accomplished 
gentle mancEuvnng, forable manipulation and vigorous traction are un- 
essary and dangerous The anaesthetized patient is laid on blankets on the 
T so that the surgeon can more easily hold the limb An assistant kneels by 
patient and steadies the pelvis with both hands The surgeon stands over 
hip, and with both hip jomt and knee jomt fiexed to a right angle, he slowly 
ites the limb from the position of deformity into neutral rotation, and then 
5 It with firm steady traction (F»g 3^7) TIus simple procedure will usually 
uce all types of dislocation 

If It fails the surgeon agam applies traction to the flexed hip, and circum 
ts the limb through the position opposite to that of the deformity, mto neutral 
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the hip IS adducted and internally rotated, it is flexed, traction is applied, the hip 
IS moved into abduction and external rotation, and then into the neutral position 
In the anterior dislocation where the hip is abducted and externally rotated. 
It IS flexed, traction is apphed, the hip is moved mto adduction and internal 
rotation, and then brought down to the side of its fellow limb 

It IS obvious that the limb must not be moved too forcibly or too suddenly 
mto the position opposite 10 that of the deformity, or the head of the femur will 
slide nght past the acetabulum into the opposite type of dislocation 

Marginal Fracture of the Acetabulum — Marginal fragments of the acetabulum 
which are displaced with the head of the femur are often replaced fairly accurately when 
the ^slocatjon is reduced, but it is sometimes necessary to perform an operative reduction 
Avascular Necrosis of the Femoral Head. — The blood-supply of the 
femoral head is earned almost enarely through vessels in the capsule of the 
joint The nutnent and penosceal vessels of the shaft extend no higher than 
the neck of the femur When the hip 1$ dislocated the capsule is tom, the vessels 
are damaged, and the blood-supply of the head is endangered If the vessels 
are completely tom or thrombosed, avascular necrosis supervenes The articular 
cartilage undergoes degeneration, and a stiff, painful, anhrjoc hip results 

Evidence that this comphcaoon will arise may be seen in radiographs taken 
about SIX weeks after injury If the head of the femur has no blood-supply, jt 
cannot undergo disuse decalaficauon, so that the bead reouios dense whereas 
adjacent bones decalcify 

After-treatment —The whole of the treatment of traumauc dislocation 
should be governed by the danger of avascular necrosis Further capsular mjury 
must be avoided by very gentle manipulation, and by immobilization of the 
joint in a plaster spica for two months Although m many eases early movement 
would not redislocate the joint, it mterferes with repair of the soft tissues and may 
cause further thrombosis of capsular vessels The patient must not resume 
wcight-beanng earlier than from two to three months after injury 

If the complication docs anse, there must be no wcight-bearing until revascular- 
ization 18 as complete as possible Active movement may be permitted after 
two months, but no weight should be borne wnhm six months The only 
alternative is to perform an arthrodesis of the hip-jomt two or three years after 
mjury, when the arthritis has fully developed 

rRACTURE OF THE NECK OF THE FEAIUR 
Every elderly pattern uha after slight injury to the hip complains of pain, or ts 
found to he tinik the hmb tn external rotation, must he assumed to have sustained 
a fracture of the femoral neck tmtsl antero-postmor and lateral radiographs prove 
olhenoise 

Fracture of the neck of the femur is sometimes a terminal event m the lives 
of old and fragile patients Hypostatic bronchopneumonia and bedsores, or 
even the simple shock and general disturbance, may cause death within a week 
or two In such cases the patient’s condition is too frail for active treatment of 
the fracture It must be explained to the relatives that general measures are more 
important than local treatment, and although the fracture will fail to unite, the 
patient is encouraged to sit up in bed at once If he survives, weight-beanng is 
resumed with a bucket-topped calliper tn two or three weeks With modem 
surgical developments the number of patients who are too ill or too feeble for 
acuve treatment of the fracture is increasmgly small 
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Three types of fracture must be distinguisbed (i) Abduction cer\ncal 
fractures , (2) Adduction cervical fractures , and (3) Basal fractures (intcr- 
trochantenc and pertrochantenc) 

Abduction Cervical Fracture. — ^This is a high cervical or subcapital 
fracture with true impaction (Fig 358) The femoral shaft and neck are abducted 
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in relation to the proximal fragment m the coxa vajga position Aloreoieri the 
fracture lies in a relatively honzontal plane (Fig 359) It follows, therefore, 
that weight'beanng and muscle pull impact the fragments more closely and do 
not give nse to shearing stresses These fractures always unite by bone whether 



unmobilired or not The only treatment necessary is rest in bed for about six 
weeks with a shoe and cross-piece to prevent rotation strain The fcnee->oint must 
not be allowed to stiffen, and even hip exercises arc safe Recovery should be 
complete within about three months 
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Adduction Cervical Fracture — In this injury the distal fragment is 
adducted, the plane of fracture is relatively vertical, and the line of force of muscle 
pull and weight bearing is more or less parallel with the fractured surfaces so 
that there is shearmg strain (Fi^ 360) Even if the fragments appear to be 
impacted, contmued sheanng strain prevents bony union, and there is progressive 
decalcification of the neck of the femur until it is entirely absorbed The dis- 
placement must be corrected, the fragments impacted in slight abduction, and 
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immobiliEation maintained for many months Union is often slow, and may 
be unsound even after twelve months A plaster spica 15 therefore less sausfactory 
than a three flanged stainless steel nail driven through the neck of the femur into 
the head 

After inserting the nail, a shoe is worn with a cross piece of wood nailed to 
the heel to prevent rotational strains {see Fig 321, p 271) The pauent sits up 
at once and is encouraged to move freely m bed Knee exercises arc practised 
from the first day , the pauent must he on one side, so that the knee-joint can be 
flexed fully without moving and scrairang the Zup The arthiitic knee-joint of an 
elderly patient lying flat in bed becomes stiff within a few days, and the pain and 
discomfort of movement durmg the first days after operauon must be overcome 
by constant encouragement and sumulauon 

Weight bearing should not be resumed unal from two to three months after 
operauon If there is radiographic evidence of avasculanty of the head, weight- 
bearmg should be deferred still longer, m order to minimize the danger of avascular 
necrosis 

Basal Fractures — If the fracture bes along the mtertrochanienc Ime, it 
may sail be possible to perform the nailing operauon with complete success. 
If the fracture lies below the mtertrochantenc hne, the bone on the disul side of 
the fracture is too thin to afford a secure gnp for the nail The hip must be 
immobilized for about four months m the posiuon of full abduaion and sLghi 
internal rotauon The most saUsfaaory splint, especially in older pauents who 
may develop bronchopneumonia, is tte Roger Anderson ‘ well leg ’ tracuon 
apparatus (see p 324) The only alternative to this splmt is an abduction frame 
or double plaster spica 
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DISPLACED UPPER FEMORAL EPIPHYSIS 
This injury, like high fractures of the femoral neck, is liable to interfere with the 
blood supply of the femoral head Rough mampulations and open operations are there- 
fore to be avoided In acute displacements of a few days’ duration, reduction by gentle 
abduction and internal rotation of the limb and tinmobilization in a plaster spica or 
abduction frame is safe, but in long standing displacements even this degree of trauma 
may precipitate avascular necrosis and stiffness of the hip In such cases the deformity 
should be reduced gradually by tracuon Weight beating should not be resumed 
until the epiphysial line has fused This usually involves at least six months of 
recumbency 

FRACTURE OF THE SHAFT OF THE FEMUR 
The essentials of treatment arc to preserve full length, and to prevent 
rotation or angulation of the fragments , accurate apposiuon of the fragments is 
less important Since the muscles of the thigh are so long-bellicd and powerful 
that there is a strong tendency lo overriding and shorterung, traction on the 
limb throughout the period of immobihzation is essential 

Fractures of the Middle Two-thirds — Fixed Traction Method —The 
best routine treatment of shaft fractures is immobihzation m a Thomas knee 
sphnt with skin traction 

General or local anaesthesia is used The foot and ankle are held by an 
assisunt, who pulls strongly and steadily on the limb so that he can elevate it 
without damaging the soft tissues by the sharp bone fragments Threc-inch 
wide brown hoUand strapping, warmed to make its surface adhesive, or “ one-way 
stretch Elastoplast strapping ”, is applied on each side of the hmb from just above 
the malleoli to the level of the fraaure The outer strip is centred a fraction 
behind the midlme and the inner strip in front, so that the hmb will lie slightly 
more in internal than in external rouuon The exunston strapping must not be 
bound to (he hmb by circular or spiral turns of adhesive strapping, but by soft bandage 
If strapping is apphed m a spiral or circular manner, pressure sores will result m 
Uter weeks when tt slides down the hmb For the same reason the malleoh, 
ankle, and back of the heel must be protected by thick pads of wool under the 
extension tapes, and the enarchng bandage must stop short two or three inches 
above the malleoh 

The rmg of the sphnt is then threaded over xhe hmb, which is supported 
by means of slings between the side bars {Fig 361) A senes of strips of flannel 
may be used, or preferably a wide metal gutter splmt held in position by strong 
bandage shngs placed at the lop and bottom The normal forward curve of the 
lower shaft of the femur must be preserved by keeping two-ihirds of the hmb 
m front of the side bars and only one third behind, and by a pad of wool on the 
gutter sphnt just above the femoral condyles m the upper part ofthe popliteal space 
To i±ie. Inwec &:« end. of the exteawviL IwAW 

secured by firm knots The outer tape is passed over the outer bar 
of the splint, the inner tape under the inner bar, the padded nng of the 
sphnt IS pushed well up against the ischial tuberosity, and the extension 
upes are tightened and listened securely over the ctoss-bat at the end of the 
splint Added fixation for the fracture may be secured by a twisted aluminium 
gutter splint passing from the region of the trochanter to the front of the knee 
A final bandage is then apphed, encirdmg the whole of the sphnts 

ArreR-IRRATMEST — As the traction continues, the extension tapes gradually 
shde down the hmb and become slack, it is necessary to tighten them several 
times a day Moreover, the counter-pressure of the ring of the sphnt makes it 
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difficult to avoid pressure sores in the adductor region and groin Both these 
difficulues are easily met by the simple device of fastening the end of the splint 
to the foot of the bed, which is raised twelve inches The patient is then partly 
suspended from the foot of the bed by the extension tapes, so that the slightest 
degree of slack is at once taken up It t$ tmly necessary to tighten the tapes once 



a day or once every other day The pauent tends to fall away from the nng of 
the spiu!f pressiw ja tile grcvji if jedveeti The rruinrer pxtJJ of tbe 

body-weight increases the tracoon, and if the shortening is not ftilly reduced the 
traction is increased merely by raismg the foot of the bed still more 

The position of the fragments is confirmed radiographically, with a portable 
X-ray apparatus, every second or third week If full length and ahnement is 
maintained by constant uaction, the tension of the cyhnder of muscles surround 
mg the fragments gradually corrects lateral displacement Throughout the 
period of immobihzation the patient must practise toe and foot exerases , for 
five mmutes every hour of the day the foot is dorsiflexcd, mverted, everted, 
and arcumducted After a few weeks the thigh muscles should be exerased 
by smooth rhythmic contraction and relaxation C quadriceps drill ') 


s U 21 
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After twelve weeks the degree of muon is estimated clintcally If the 
immobilization has been imperfect, or the fracture has been compound and 
infected, or for any other reason union is delayed, immobilization and traction 
in recumbency are continued for a longer period When the fracture is clinically 
firm, and is no longer tender, and the cilltis shown m the radiographs is caln- 
lying, the Thomas splint is replaced by a calliper splint which is worn day and 
night Weight-beanng in the calliper splint is resumed when union of the 
fracture is consohdatmg A zinc-gelatine dressing is apphed to the leg and a 
crSpe bandage over the knee to prevent recurrent oedema , if cedema is not 
prevented, the stifbiess of the knee and ankle )omts will be difficult to overcome 
Thecalhperistakenoffthreetimesadayfornon weight bearing knee excrascs It 
IS finally discarded about six months after mjury, when there is final consolidation 
of the fracture Weight bearing knee exercises are then practised from five to ten 
mmutes hourly throughout the day The range of knee movement is measured 
every second week , the joint should not be manipulated under anssthesia until 
It IS found that movement is no longer iccovenng by the patient’s own cxetasc 
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traction pm ij m the Dbial tuberoaioe , — not Oujtmvral und^U 
avoid overpult and distraction of the fragments 


shaft of the femur The 
Great care is necessarr to 


Fractures of the Middle Third : Balanced Weight-traction Method 

If the fracture is several weeks old, or if for any other reason satisfactory reduction 
IS not secured by the ‘ fixed ’ skin tracnoti method, baUnced wesght-traction 
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may be used A Steinmann pm Js dnven through the tibial tubercle, and a stirrup 
fixed CO the pm Infection of the pm trade must be avoided, (a) by takmg all 
aseptic precauuons m the mseruon of the pm, and (h) by fixmg the pm securely 
so that It carmot rotate or move m its trad: through the bone A plaster bandage 
may be used, encircling the hmb and uicorpoiacuig the pin and stirrup A Thomas 
splint with a Pearson’s flexed knee attachment is guided over the hmb and 
suspended from an overhead beam with weights (Fig 362) A cord from the tibial 
pin stirrup passes over a pulley at the foot of the bed to a 20-lb weight The foot 
of the bed is raised on blocks The posiuon of the fragments must be checked 
radiographically, and if necessary the weight may be increased 



F‘f 363— SupticondyUt (nctuieotthefcmuicteaUduathcBSUcr Braun sp'uU with tkeleial 
traction from a tibul ptn. The angle of the aplint u above the level of the knee-iomt The foot 
of the bed la raited about 18 in Light vertical traction on the foot prevenia pmsute tores behind 
the heri A block of weed below the nonnal foot eddr to ihe panenc $ cowort 

It IS most important to atotd excessive lofight and distraction of the fragments 
The slightest overpull, even if it causes no more than a third of an inch of dis- 
traction of the fractured surfaces, and even if corrected within a few days, adds 
many months to the necessary period of immobilization A fracture of the femur 
which would otherwise uiute m two or three months, may then umte only after 
ten or twelve months Excessive traction is now the commonest cause of slow 
union of fractures Half an mch of shortening due to imderpuU is far less senous 
than half an mch of Icngthcmng with slow union due to overpull 

Fractures of the Lower Shaft — Supracondylar — At this level the small lower 
fragment is tilted backwards by the puU m the gastrocnemius muscle, especially if the 
tension on this muscle is increased by keepmg the knee straight and the ankle dorsi 
flexed If this is not corrected, the fracture unites wih backward angulation and genu 
recurvatum The knee must be flexed 45’ and special care taken to support the back 
of the supracondylar region The fracture may be treated on a Braun’s spimt (modified 
by Bbhler, Fig 363), with nbial skeletal tracoon The tiacuon pm must be securely 
fixed by incoiporatmg it m plaster From to to 15 lb weight extension is used The 
foot of the bed is raised i to 2 ft It must be raised enough to balance the tracnon weight 
on one side, and the patient’s body-weight on the other The angle of the Braun s 
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splint lies just behind the supracondylar i^ion — n<H behind the knee-joint — so that the 
fragments arc supported and backward angulanon is prevented Adhesive strapping is 
applied to the foot with slight vertical traction to prevent pressure sores behind ie heel 
This technique often fads to correct the backward tilting, and it may be necessary to 
drive a second pm through the femoral condyles, so that the fragment can be ptdJed 
forwards After reduction the nvopms arc incorporated in a plaster spica This is better 
than usmg a Braun’s sphnt and balanced ttacaon, because a supracondylar pm wtuch 
can twist and slide m us track may cause infection of the joint, mfection of the fracture, 
or stiffness of the knee due to suprapatellar adhesions 

Tractures of the Upper Shaft — Subtrochanteric — The small upper fragment 
IS flexed, abducted, and shghtly externally rotated by the muscles mserted mto it. ’llie 
almement cannot be accurately controlled and the fragments cannot be adequately 
immobilized cither m a Thomas sphnt or m a Braun’s spimt Even m a plaster spica 
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Fig 364 — The principle of well leg fraction A Thonai t fplint incorporeled in ptuier 
OB the normal 1 mb giving counter prcMure against the atrie of the Dormal foou B The same 
pnncpte used n the Roger Anderson tpliiu 


the fragments will redisplace unless conunuous traction is mamtamed The Roger 
Anderson ‘ well leg splmi is parttcularly suited to this mjuiy It is espeaally useful 
in elderly pauents, because the panem can sit up and the discomforts and dangers of a 
plaster spica are avoided. Whereas in a Thomas splint the tramon is exened from the 
fixed point of the side of the pelvis against which the nng of the sphnt presses, and in 
an abducDon frame from the fixed pomt of the groin strap on the opposite side, m the 
well leg tracuon ’ apparatus the tracoon is exerted from the fixed pomt of the sole of 
the opposite foot The idea was first evolved to overcome the difficulty of counter 
pressure on the skm of the groin The bars of a Thomas sphnt were mcoiporated in 
a plaster spica on the opposite side, so that the site of counter pressure was transferred 
from the from to the sole of the opposite foot (Ftf 364) “nie pnnaple is equally 
efFectise if the upper half of the spica is onutted The normal hmb is put in plaster 
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from the sole of the foot to the upper thigh, and the apparatus is incorporated m the 
plaster There will be upward pressure on dua limb, so that the sole of the foot, the 
malleoli, and the neck of the fibula must be protected by pads of adhesive felt beneath 
the plaster On the injured side a pm is dnven through the ubia one inch above the 
ankle-joint and mcorporated in a short cast from the toes to the calf The splint is 
applied with the normal limb pushed up and the injured limb pulled down, so that 
although the limbs he almost side by side, the normal hip is fully adducted and the 
injured hip fully abducted The traction is regiiJat^ by a screw mechanism just below 
the foot On the injured side , the greater the traction the more the hip is abducted , 
and the necessary degree is controlled by penodic radiographs The patient is encour- 
aged to sit up at once so that the hip flexor muscles are relaxed, and at the same tune 
hypostatic congestion of the lungs is avoided 

Since the lunbs are held firnily together by the ‘ cross bars of the pelvis at the 
upper end and the splmt at the lower end, and arc made rigid by the immobiUzatioa of 
one knee, the fragments carmot rotate or angulate despite turning of the patient from side 
to side, and despite mavement of the pelvis as the patient sits up and down The lone 
of the muscles of both lower limbs is mainuined by regular quadriceps drill and toe 
exercises 

The splint IS removed when the fracture is united m about ten weeks Regular 
exerases are then praoised to restore knee movement, and weight bearing is resumed a 
few weeks later after consolidanon of the fracture 

Stiffness of the Knee-joint after Fracture of the Femur — Attempts have 
been made to avoid stiffness of the knee by permitting early movements of the joint 
after plating the fracture, or byencouragmg movement while using supracondylar skeletal 
traction Very often the only effect of these measures has been to convert temporary 
suffness into permanent stiffness *n)e adhesions between the capsular pUcauons of 
the jouit and between the muscles of the thigh which result from immobility alone, are 
easily tTffercome within two to sue months by the pauent’s own exerase Recovery is 
faalitated and accelerated by instituting regular quadneeps drill within a few weeks of 
fracture while the limb is soli immobilized Only when immobility is complicated by 
such faaois as are enumerated below does the stiffness resist the paoem’s exeiases and 
often recoaut permanently 

X Operative Reduction —It is difficult to expose the shaft of the femur without some 
iniuiy to the muscles of the thigh llie muscles may become densely adherent to each 
other and to the fracture 

2 Supracondylar Skeletal Traction —After a few weeks the pm track usually becomes 
the site of a low-grade infection causmg serous exudation This is most common when 
the pm IS allowed 10 rotate in its track, or when movable ice tongue callipers are employed 
If this seiofibiinous exudauon and infection does arise, the suprapatellar synovial 
pouch becomes densely adherent, and it is imhkeJy that the knee-joint will ever flex 
beyond go® 

There is no necessity to use supracondylar skeletal traction Traction from the 
ubiai tubercle is equally effective and 1$ safe , the ennasm that tibial traction causes 
stretching of the ligaments of the knee is unfounded except in cases where excessive 
traction has been used 

3 Recurrent (Edema of the Knee — If the knee is allowed to swell day by day, the 
adhesions which are daily soaked m serofibnnous exudation steadily increase in density, 
and permanent suffness may result 

4 Early and Repeated Manipulation or Pasuve Stretching — The tearmg of adhesions 
by over vigorous methods produces fresh serofibrinous exudation and increases the 
aifftesiurt dirntatiwir TAe fcxse ebaatd ace be iasaepie,'£!eJ Jaw’.v' sN suvlAsg aad crefeme 
have subsided, until the circulation is restored, and until steady recovery of movement 
by the patient s own exerasc has ceased 

DISPLACED LOWER FEMORAL EPIPHYSIS 

The epiphysis is usually displaced forwards in front of the lower end of the 
shaft, and ulted by the gastrocnemius muscle exactly as in supracondylar frac- 
tures To reduce the displacement the knee joint is flexed to a nght angle, the 
head of the tibia is pulled away from the femur, and the epiphysis is pulled back 
to Its normal position by traction on the leg The limb is immobilized by an 
anterior plaster cast with the knee flexed about 130“ Pressure on the popliteal 
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vessels and nerves by tight bandage or plaster, or by acute flexion of die swollen 
knee, must be avoided Immobilization is contmued for six weeks, and move* 
meat of the knee jomt is then restored by the child’s own active exercise 

RUPTURE OF THE EXTENSOR APPARATUS OF THE KNEE 

Avulsion of the Quadriceps — ^The radiograph shows no bone change, 
and for this reason the in|ury is sometimes overlooked Loss of active extension 
against gravity with tenderness at the upper margm of the patella in elderly 
patients is suffiaent to estabhsh the diagnosis It is usually possible to feel the 
gap between the muscle and the bone If the quadneeps is not stitched back, 
ossification occurs m the htematoma between the retracted muscle and the patelb, 
giving nse to the condition described as “ myositis ossificans of the quadneeps 
The muscle should be firmly sutched with catgut mattress sutures As a rule, 
no external splmtage is necessary , active flexion movements may begin at once 
and weight bearing exerases are resumed in a few weeks A full range of move- 
ment should be regained within four to six months 

Fracture of the Patella with Displacement — When the patella is 
fractured by muscular action it must be recognized that the fracture is only a 
part of the rupture of the extensor tendon , there is also a rupture of the quadn- 
eeps expansion on each side of the bone The upper fragment is retracted by 
the quadneeps muscle, and the aponeurosis from the front of the patella fal^ 
mwards over the fractured surfaces Unless operative treatment is earned out 
fibrous umon results, and because there is a gap between the patellar fragments 
with lengthenmg of the quadneeps tendon, full active extension is petmaneotly 
lost 

The slon must be carefully prepared for 36 hours If there are skin abrasions 
which might be infected, operation should be deferred Alter operation a plaster 
cast IS applied with the Imee almost fully extended Weight-beanng may be 
resumed withm a few days The plaster cast is removed after eight or tea weeks, 
when the tendon is firmly repaired and the patellar fracture is united Flexion 
movement of the knee is regained by active exerases pracused for a few mmutes 
hourly throughout the day 

Excision of the Fractured Patella — Smcc the patella is a sesamoid bone 
within a tendon, the removal of one fragment or even of the whole bone causes 
no disabihty In comminuted ftactures with senous damage to the articular 
surface the bone firagments should be exased before the quadneeps tendon is 
repaired. Active knee movements are begun within a week or two, and weight 
beanng may be resumed within five or six weeks Recovery is therefore more 
rapid than after suture of the bone 

Avulsion of the Ligamentum Patellse. — The ligament must be sntched 
back to the bone Since the injury occurs in younger patients, there is no 
danger of permanent stiffiiess of the knee It is therefore quite safe to immobil- 
ize the joint m extension by a plaster cast for eight weeks 

Avulsion of the Epiphysis of the Hbxal Tubercle — After minor mjunes 
the degree of separation of the epiphysis is mimmal and may not be obvious m 
the radiograph , this is the conition known as Schlatter’s disease The knee 
should be immobilized m plaster m the posiuon of fall extension for eight weeks 
When the displacement is more marked, the epiphysis must be replaced by 
mampulaiion or operation. The fragment is firmly pressed back to the obia 
and the knee is immobihzed in a closely fittu^ plaster cast for eight weeks 
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Fracture of the Patella without Displacement — Crack fractures may 
occur from a direct blow over the bone The fracture may be transversely, or 
one of the angles of the patella may be separated by an obbque crack This 
ui]ury IS quite different from the other type of patellar fracture , m this case there 
IS no rupture of the quadriceps expansion Operative treatment is uzmecessary 
It may be advisable to immobilize the knee by a posterior plaster slab for a few 
weeks After a more severe contusion the whole bone may be comminuted and 
crushed, and excision of the patella is often advisable 

DISLOCATION AND ALLIED INJURIES OF THE KNEE-JOINT 

Traumatic Dislocation of the Knee — ^The lateral and cruaal ligameDis are torn 
or severely stretched, and the head of the ubia is displaced backwards, forwards, or 
laterally Manipulative reduction usually offers no difficulty The joint must be 
immobilized m a plaster cast from the toes to the Kom for not less than ten weeks 
Ultimate recovery depends on the tone of the thigh muscles Even if the ligaments 
remain lax, if muscle control is perfect there will be little or no disability No trace 
of tvastmg of the muscles must be permitted, and from the first day after reduction 
quadriceps drill is practised for five nunutes hotuly Weight bearmg may be resumed 
within a few days After the plaster is removed it is inadvisable to use a knee cage 
because it encourages wasting of the quadneeps Muscle redevelopment is still the 
most important treatment 

Rupture of the Internal Ligament of the Knee — Minor sprains of the 
internal lateral hgament are treated by regular quadneeps drill, strapping of the 
jomt until the effusion has subsided, and raising the inner border of the heel and 
sole of the shoe i in to prevent valgus strains of the knee Standing or walking 
in bare feet or in uscorrected shoes is not permitted for at least six weeks 
Recovery may be accelerated by injectmg s to lo c c of i per cent novocain into 
The tender part of the ligament 

VThen rupture of the ligament is complete and there is marked lateral insta* 
bility of the knee, treatment should be earned out as for dislocauon of the knee> 
joint 

Rupture of One or Both Crucial Ligaments — This should also be 
treated as for dislocation of the knee'foint Maintenance of normal volume 
and tone of the quadriceps muscles is imperative 

Fracture of the Tibial Spine — A severe rotauon stram of the knee through 
the tension of the antenor cruaal hgament may avulse the ubial spine from 
the head of the tibia The small fragment of bone is tilted forwards and outwards 
by the crucial hgament and external semilunar cartilage which remain attached 
to It There is then a bony block to the tenrunal 20° of extension of the joint 
The fragmen: must be replaced by open operation and the knee immobilized 
by a posterior plaster slab for six weeks Quadneeps exercise is practised 
throughout, and weight-bearing is permitted after a few days 

FRACTURE OF THE THHAL TUBEROSITT 

A severe abduction strain of the knee may not only rupture the internal 
lateral ligament, but also crush the outer tuberosity of the ubia As a rule the 
tuberosity is split vertically by the impact of the outer margin of the external 
femoral condyle (Fig 365) A lateral marginal fragment is displaced outwards, 
and the tuberosity itself is comminuted and depressed The displacement 
must be reduced to correct the knodc knee deformity and to restore the smoothest 
possible arucular surface While strong traction is apphed in the long axis 
of the limb, the ubial tuberosiUes are laterally compressed cither manually or 
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i compression clamp The knee is held in as much vanis as possibles 
a closely fitting plaster cast is applied from the toes to the groin The liga- 
mentous rupture is no less important than the 
bone m}ui7 Regular quadnceps exerase must be 
mstituted at once, and the immobihzauon contmued 
for not less than ten weeks Usually a new cast 
IS necessary m four to six weeks, after the swelling 
has subsided, before weight bearing is resumed 
The inner border of the heel and sole of the shoe 
is raised } in , and the patient is not allowed to 
stand or walk except in the coirected shoe for 
several months Development of the quadnceps 
muscle must continue t^oughout every stage of 
the treatment 

FRACTURES OF THE SHAFTS OF THE 
LEG BONES 

Fractures without Overriding — Greensiick 
and subperiosteal crack fractures of the shafts of 
the tibia and fibula occur fairly commonly in 
children Suiular fractures may occur m adults 
where there is no senous loss of apposition but 
merely slight angulauon of the fragments A plaster cast is appLed with the 
hmb hanging over the end of a table in the hoe of gravity Angulauon and 
rotatory displacement are corrected When the plaster from the toes to the 
tubercle of the abta is hard, the knee is almost fully extended and the cast is 
continued to the groin 



Ff j«s —Comminuted frtewte 
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Fractures with Ovemainp — When the fractures are complete and the 
fragments arc disengaged, simple manual reduction is more difficult Some form 
of ubia traction apparatus should be used {Ftg 366) A pm is driven through 
the tibia about 1 in above the ankJe-jouit, a stirrup is fitted to the pm, and screw 
tracuon employed unul full length is restored and the fragments arc in apposiuon 
TTie position is checked by radiographs taken with a portable apparatus, and a 
cast IS applied from the toes to the knee (Fi^ 367) ^en it is hard, the plaster 
IS extended to the groin with the knee slightly flexed Care must be taken that 
rotauon displacement is completely corrected, so that the toes and patella point 
m the same direction 
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V^edgtng the Plaster —Radiographs must be taken through the pbster, and 
if there is the slightest angulation of the fragments this is corrected by wedging 
A linear cut is made round two thirds of the pbster at the level of the fracture 
on the concase side of the angle A very short gas anxstheuc may be given , 
the linear division is opened to a wedge and a smalt block of wood pbeed between 
the two cut edges (Fig 368) The block of wood must be exactly opposite the 
angle — m front of the leg for backward angubtion, on the inner side for outward 
angubtmn, half way between the two for combined badnvard and ounvard angub 
lion, and so on Another radiograph js taken and the degree of correction may 
be increased or decreased by inserting brger or smaller blocks of wood When 
the alinement is quite perfect the gap ui the pbster is filled and reinforced The 
wedging method allows absolute control and accurate correcuon of mmor degrees 
of aogubuon Cauuon is accessary when more setere angubtion is correaed 
Gross wedging may so increase the pressure of the pbster on the limb even a 
considerable distance above and below the level of the wedge, that pressure sores 
may develop unless this possibility is borne in mind and discomfort relieved by 
cutting windows 
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After treatment — If the toes are swollen the limb is kept elevated Regular 
toe exercises, especially flexion at the metatarso phalangeal jomts, must be prac- 
tised to prevent ngid hyperextension fontracture and rigid transverse flat foot 
If the limb was already swollen when the plaster was applied, a new cast is necessary 
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three weeks later In all cases dieck radiographs should be taken three weeks 
and SIX weeks after reduction, because there is frequently a tendency to redisplace 
ment within the plaster 

After ten weeks the union may be tested cUmcally If there is tenderness 
over the fracture and elasticity or pain when the fracture is strained, a new 
cast is applied, again from the toes to the groin As a rule, at this stage weight 
beanng is safe A pad of Sorbo rubber is fixed to the heel and the foot of the 
plaster is covered with a cloth boot or galosh Umon is Tested at four weekly 
mtervals and immobilization is continued by walkmg plasters until union ts Arm 
Occasionally it is necessary to contmue unmobilizaDon for several months 

When the plaster is removed a Viscopaste or Unna’s paste dressing is at 
once applied to prevent recumng cedetna Active exerases are practised for 
the knee- and ankle jomts Very rardv a gentle mampulation of the ankle is 
necessary to relieve adhesion formanon 

Oblique Fractures with Overriding — When the line of fracture is obbque 
or spiral, the fragments are relatively unstable, and there may be a tendency to 
redisplacement In such cases continuous skeletal traction is often advisable for 
the first five or six weeks The fracture is reduced by the ubia traction apparatus 
and plaster is applied from the toes to the lower thigh The traction pm is not 
withdrawn, but is mcorporated m the plaster, and a stirrup is attached , the limb 
IS supported in a Braun s splmt, and about 5 lb weight extension is mamtamed 
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(Fig 369) The greatest care must be taken to avotd excessive traction Distracuon 
of the fragments even for a few days usually delays union for many months 
When It IS mtended to leave the traction pm in the bone for several weeks, 
It should be driven through the lower shaft of die tibia i m above the ankle-;ojnr, 



and not through the os calas If a traction pm is left ui the os calas, the sero- 
fibnnous exudation, which will probably develop along the pin track, binds down 
the subastragaloid synovial and capsular rcfiecuons, and may cause permanent 
suffhess of this joint After six weeks, when the fracture is beginning to unite, 
a new unpadded plaster is appbed, the traction pm is withdrawn, and treatment 
IS continued as for horizontal fractures 

SPRAINS OF THE ANKLE AND DISLOCATION OF 
THE ANKLE-JOINT 

The layman often asserts that it 15 worse to sprain an ankle than to fracture 
It If all ankle sprains are treated by simple strapping and early weight beanng 
this contention is true, for a certain proportion of ankle ‘ sprains ’ which show no 
bone injury m ordinary radiographs are actually dislocauons of the joint Two 
types of injury to the external lateral ligament of the ankle must be distinguished 
A simple sprain is a tearing of a few fibres of the ligament by inversion strams 
There is swelling, cedema, and ccchymosis below the external malleolus, pain on 
inversion movement, but no instability of the joint This is a relatively minor 
mjury, and if adhesion formation is prevented, recovery should be completed 
within a few weeks On the other hand, the anterior and middle bands of the 
external lateral ligament may be completely ruptured The swcUing, cedema, 
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and ecchymosis below the external malleolus are still more setere, and the Lga 
mentous injury is now so complete that on inversion movement of the foot the 
astragalus tiJts within the joint, and there is obviously excessive mobility Ordm- 
arv antero-postenor and lateral radiographs show no abnormality, but radiographs 
taken with the foot m maximum inversion show that the astragalus is subluxated, 
or even dislocated within the tibio fibular mortice Unless the joint is completely 
immobilized in plaster for at least ten weeks, recurrent dislocation js inevitable 
When the patient walks over tough, irregular surfaces, and the foot is suddenly 
inverted, there is no ligamentous protection, the astragalus agam dislocates, the 
ankle gives way, and the patient may even fell to the ground 

Sprain of the External Ligament of the Ankle — If the ankle is ahead} 
swollen, the limb is firmly bandaged over wool and elevated unul the swelling 
has subsided The foot and lower leg are then strapped with Elastoplast or 
brown holland strapping, applied from the inner side of the sole of the foot, across 
the outer side of the joint on to the leg, so that the ankle tends to be cierted 
Non weight beanng exerases are praensed at once, but only withm the limit of 
pam After a few days weight beanng should be resumed The strapping is 
retained for at least two to three weeks If there is still swelling or edema, an 
elastic anklet must be worn Recurrent edema aggravates the tendency to 
adhesion formauon, and must be prevented by elasuc support and active exerase 
If after two or three months there t$ still pain below the external malleolus 
on plantar flexion and inversion movement, and the radiograph shows no evidence 
of subluxation or dislocauon of the astragalus on inversion, it is evident that 
adhesions have formed The jomt should be manipulated under anasthesia, 
and the patient must pracuse regular acuve exerase xmti] recovery is complete 
Complete Rupture of the External Ligament of the Ankle (Dislo* 
cation of the Ankle-joint) —A plaster cast must be applied from the toes to 
just below the knee, with the heel sbghtly everted No anssthetic is necessary 
If there is already severe swelling, a new plaster is necessary m two to three weeks 
Weight-beanng in the plaster may be resumed at once TTie plaster is retained 
for ten weeks, and if climcal examination shows norma] stability of the joint, 
weight beanng is then pennitted with a Viscopaste dressmg which is ivom until 
the tendency to cedema has subsided If there is suU instability of the ankle, 
shown by rocking of the astragalus on inversion movement, or by subluxation 
of the bone shown in radiographs taken in maximum mversioni an outside crooked 
elongated heel should be worn for several months, or even if necessary an inside 
iron and outside T-strap ' 

If, through failure to recognize this condiuon, or through inadequate treat- 
ment, recurrent dislocauon is allowed to occur, new ligaments must be constructed 
from free fasaal grafts or from the peroneus brevis tendon 

FRACTURES AND FRACTURE-DISLOCATIONS OF THE ANKLE 
Varieties — Three types of malleolar fracture must be distmguished (i) 
Abduction and external rotation fractures , (a) AdducQon fractures , and (3) 
Fractures due to verucal compression 

I In the first type of mjury the foot is forably everted (abducted) or it is 
externally rotated in relauon to the leg An abducuon injury produces a hon 
zontal fracture at any level of the external malleolus or shaft of the fibula , external 
rotauon injuries produce spiral fractures of the external malleolus at the lei cl of 
the tibio fibular joint This distmcoon between abduction and external rotauon 
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fractures is, however, of little practical importance , both are treated m the same 
way, and they may be grouped together as the Pott-Dupuytren type There are 
three degrees of displacement (Fig 370) Relatively minor force results m a 
subperiosteal fracture of the external malleolus without displacement If the 



Fif 370— Abducuoo (xtcrrul louiion frtctum of ibe ankle A in degree— Irteture of the 
exierwi malleolui without dueUcemeot. B 2nd degree— ftacme of both n^roli with outward 
dulocauen C ltd degree— frteture of both naUeou and the poetenor margin of the Ubu with 
outward aod backward d rlocecioR 


ia;ury is more severe, the internal lateral ligament or a fragment of the internal 
malleolus is avulsed from the tibia, and there is outward displacement of the 
astragalus and foot In the third d^ree there is not only fracture of both malleoli 
with outward dislocation, but also fracture of the posterior margin of the tibia 
with backward dislocation 
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2 Adduction fractures are due to forable inversion of the foot, which dnves 
the astragalus against the internal malleolus There are again three degrees of 
displacement {Ftg 371) The least senous injury is the subpenosteal fracture of 
the internal malleolus without displacement This fracture is easily distinguished 
radiographically from avulsion injury of the internal malleolus due to abduction 
The abducuon injury avulses a relauvcly small flake The adducuon injury 
compresses the malleolus at its base, and the line of fracture runs almost vertically 
upwards from the iimer angle of the ankle jomt If the injury is more severe, 
the external lateral hgament, or a fragment from the external malleolus, is avulsed 
and the foot is dislocated inwards Still more gross violence causes fracture of 
both malleoli, and of the postenor margin of 
the lower end of the tibia, with inward and 
backward dislocanon of the foot 

3 The third type is usuall) due to a fall 
from a height, so that the foot is driven forwards 
and upwards There is an antenor mar gina l 
fracture of the tibia and forward dislocation 
of the ankle-joint [Ftg 372) Sometimes the 
lower end of the tibia and both malleoli are 
extensively comminuted 

Fracture of the External Malleolus 
without Displacement —There is tenderness, 
adema, and occasionally slight ecchymosis over 
the external malleolus, and the radiographs show 
rfthV»nWem*thfon?Ml^ii*rio^^^ » subpctiosteal crack fracture without displace- 
ment If theie IS no injury on the inner aide 
of the joint, plaster immobihaation is not essential, and it may sufflce to strap the 
loot, ankle, and lower leg with Elastoplast or brown holland strappmg The 
surgeon must, however, be entirely satisfied tlut he has excluded not only actual 
displacement but also potenual displacement H he is m any doubt it is better 
to apply a walking plaster 

Fracture of the External Malleolus with Avulsion of the Internal 
Ligament — In this injury there is an actual or potential outward dislocation 
of the foot Even if there is no evdcncc of outward dJslocauon in the initial 
radiograph, if further radiographs taken m maximum eversion show that the 
astragalus displaces outwards, piaster immobilization for ten weeks is essential 
With the limb hanging over the end of a table, an unpadded plaster cast is applied 
from the toes to just below the knee, wiih the fool at nghi angles to the leg, and 
neutral to inversion and eversion (Fig 373, A) Whilst the plaster is hardening, 
the surgeon supports the forefoot with his knee to keep it at nght angles to the 
leg, and he uses both hands to pu^ fhe astragalus mwaids as Jar as possible 
towards the internal malleolus In the case of a fracture of the left ankle, his 
left hand is placed oi er the lower shin, and his nght hand over the outer side 
of the ankle and heel {Ftg 373, B) Finn steady inward pressure is applied 
over the malleolus itself , it is usually quite impossible to over reduce No 
attempt should be made to maintam the posmon by twisting the foot mwards, 
adducting the forefoot, and mvcrtirg the heel , all the force wiU be expended 
on the tarsal jomts 

Fracture of the Malleoli with Outward and Backward Dislocation. — 
This IS agam reduced by direct pressure over the malleoli and heel, and not 
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indirectly by twisting the forefoot The limb hangs over the end of the table so 
tliat the knee is flexed and the calf musdes relaxed For a fracture dislocation 
of the nght ankle the surgeon places his right hand over the front inner aspect of 
the lower shin, and his left hand over the outer aspect of the ankle, with his fingers 
curved round the back of the heel The foot is pulled strongly forwards and 
pressed strongly inwards An assistant steadies the foot by holdmg the toes 
while the plaster cast is applied This must be done as quickly as possible, and 
before the plaster has begun to harden the surgeon again takes the same gnp and 
holds It strongly and firmly until the plaster has set When there is a oostenor 
marginal fracture of the tibia, reduction is often unstable, and backward disloca- 
tion may recur while the plaster is hardenmg It is usuallv impossible to over- 
reduce, however strong the pressure which is applied 
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Pte ii3 ^Reduction ind pU'tcr fixation of abduction fnctute duloctuon of the tnUe 
A Application of the pUiter 6 Wtule (he platter a hatdenu); the fortfoot t> lupponedb? the 
lurgeon i knee and the aitragalut it pushed tinm«ly inwards C, Tbe tianiverte arch must be 
moulded up and the meUtano-phaUngeai louiu flexed Note the torbo heel m poiihsn before 
the final turns of plaster are applied 

Accuracy of reduction must be confirmed radiographically If the astragalus 
IS even slightly tilted or displaced outwards, or there is the least trace of backward 
displacement, the plaster must be removed and a new cast applied Reduction 
and immobilization should be earned out as soon as possible after miury If 
the limb is already swollen, a new unpadded plaster is necessary m two to three 
weeks If the swelling is extreme, redislocation wnhm the plaster as the swelling 
subsides is inevitable In such a case it is better to ban^ge the foot and leg 
firmly over wool, support it m a Braun’s splint, ele^-ate the fool of the bed eighteen 
inches for 36 to 48 hours, and then reduce the displacement and immobilize m 
plaster 

After treatment — Immobilization for at least ten weeks is essential If 
the plaster is removed earlier, displacement wiU recur Check radiographs are 
taken during the third and sixth weeks With a Sorbo rubber heel and a plaster 
boot the pauent is encouraged to walk If the hmb was already swollen at the 
lime of reduction, weight-bcarmg is deferred until the new cast is appbed after 
two to three weeks During the last six weeks the pauent should walk about 
five miles a day After ten weeks the plaster is removed and radiographs are 
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taken m the obbque axis to determine the degree of union of the eaeraal malleolus 
If the panent is heavy and the firmness of union is doubtful, plaster immobiliza' 
tion should be continued for a few ^eeks longer This is preferable to the use of 
an inside crooked heel, or outside iron and mside T-strap 

As soon as the plaster is removed a zmc-gelatme dressing is applied to present 
cedema Protecnon is usually necessary for six weeks If there is suU a tendency 
to recurring cedema, an clastic stocking is worn Exercises are practised to regain 
full movements of the ankle and tarsal |omK Manipulauon for adhesions is 
rarely necessary 

Adduction Fractures and Fracture-dislocations — The pnnaples of 
treatment are exactly the same as in abducuon fractures and fracture-dislocations 
Fractures with actual or potential mward dislocauon, or with mward and back- 
ward dislocation, must be immobilized m plaster for ten 
ueeks The astragalus is replaced by strong outnurd 
pressure appbed over the internal malleolus and inner 
side of the heeL Imperfect reduction is often seen, 
surgeons arc so often impressed by the fallacy that 
because the evened posmon of the foot is a posmon of 
weakness, the inrerted posiuoo must be one of strength, 
that they hesitate to push the heel outwards strongly 
enough. If the astragalus is allowed to remam tilted 
either outwards or mwards, there will be persistent pain 
and ulomately anhnus of the )ouit The onl> position 
of strength is the normal position, and this is attained 
in adducQon ftaccures only by very strong outward 
pressure on the heel (Fig 374) It is practically 
impossible to over reduce 

Anterior Marginal Fractures with Forward 
Dislocation —A large fragment is broken off the front 
of the lower end of the tibia, and displaced with the 
astragalus and other tarsal bones forwards and upwards 
The more the foot is dorsiflexed the more it dislocates 
forwards It must be reduced by pushing the tarsus 
backwards and downwards, and immobilized m plaster with the foot in moderate 
plantar fiexion Reduction is usually so unstable that skeletal traction is 
necessary for the first four to six weeks A traction pm through the os calas 
IS mcorporated m the plaster The limb is supported m a Braun’s splint and 
10 lb weight extension used in a badtward as well as a downward axis 

If the displacement is not perfectly reduced, ostco-arthnns of the anlde- 
jomt supervenes and an arthrodesis is necessary Somenines the aracular surfaces 
ol the jomt are so comminoteh ani fia gm et n eft ftiat osteo-animtis is inevitdWit 
even despite accurate reduction In such cases an early arthrodesis is advisable, 

DISPLACED LOUVER EPIPmSIS OF THE TIBIA 
Abducuon strains of the ankle-joint m duldren may cause outw^d displace- 
ment of the lower ubial epiphysis Reducuon, immobilization in plaster, and 
after treatment are earned out as for abduction fractures m adults Adducuon 
fractures may also occur, and these are more serious because the inner half of the 
lower ubial epiphysis is crushed and its growth is therefore arrested The outer 
half of the epiphysis and the lower fibular epiphysis continue to grow and gradually 
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force the foot into the inverted position The defornuty must be corrected by 
osteotomy, or prevented by operative fusion of the undamaged part of the 
epiphysial hnes 

FRACTURES OF THE ASTRAGALUS (TALUS) 

Fracture of the Neck of the Astragalus is of importance because the true 
nature of the injury is so often overlooked Unless radiographs are examined 
with great care the injury appears to be a simple fracture wthout displacement, 
whereas m feet there is almost mvanably a distecation of the posterior half of the 
subastragaloid joint, and unless this is corrected, painful snfftiess of the foot 
persists as a sdnous permanent disabihty The due to the displacement lies m 
the fact that when the body of the astragalus is separated by fracture from the 
other tarsal bones, it always tilts mto the plantat-flexcd (equinus) position If 
the foot IS not held in a similar degree of equinus, but is immobibzed m the usual 
right-angled position, there is no normal apposition between the body of the 
astragalus and the head of the bone in front, nor rhe os calas beneath The foot 
must be fully plantar-flexed (neutral to inversion and eversion), and immobilized 
m plaster in this position for six or eight weeks After that time, when the 
fracture is uniung, a new tvalking plaster is appbed m as much dorstflexion as 
can be secured without sttaimng the site of fracture Two or three weeks later 
a third plaster is applied with the foot m the nght-angled position This is 
discarded after several weeks 

FRACTURES OF THE OS CALCIS 
The weight of a patient falling from a height on to his heels frequently 
crushes one os calas or both The bone is spread laterally, so that the heel feels 
unduly broadened The subastragaloid joint is usually involved, causing pain 
and hnuiation of inversion or eversion movement of the heel The back of the 
os calcis 18 displaced upwards If this remains tmcotrected, the power of the 
calf muscles is reduced by the relaxation of the tendo Achiliis 

Accurate reducaon is possible only by skeletal traction from a pm dnven 
through the back of the os calas An ordinary tibia traction apparatus may be 
used (see Fig 366) The lateral spreading must be reduced by strong compres- 
sion between the surgeon’s two hands, or by a Thomas' wrench or speaal clamp 
(Bbhler’s compression clamp) A cast is appbed, the plaster is well moulded on 
each side of the os calcis, and the traction pm 15 incorporated m the cast , redis- 
placement will occur unless continuous traction is used for ten weeks (see Fig 369) 
The bmb is supported in a Braun's splint and xo lb weight traction used The 
subastragaloid jomt is so damaged by the fracture that movement will be per- 
manently bmited, and the usual objecuon to conunuous os calas tracuon (see p 
331) is less forable than m firactures of the leg bones If the anicular surfaces 
are senously fragmented and commmuted, arthrodesis of the subastragaloid and 
mid tarsal joints is advisable about three months after injury 

FRACTURES OF THE METATARSALS 
The shafts of the metatarsals may be fractured by a direct crushing injury, 
or indirectly by twisung strams sometimes sustamed almost spontaneously after 
strenuous marching The base of the 5th metatarsal may be fractured by the 
pull of the peroneus brevis tendon during a sudden inversion stram of the foot 
If these fractures are not immobilized n plaster, umon is delayed, callus may 

s H 22 
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be excessive, and the disability penod is prolonged An unpadded plaster 
cast m which the pauent may walk at once should be retained for six weeks 
Recurrent tEdema is prevented by the subsequent use of a zinc-gelaiine bandage 
Marked displacement of the fragments should be corrected by manipulation 
This is particularly important m fractures of the necks of the metatarsals, where 
imperfect reduction always causes permanent disability It may be necessary 
to use traction by mrans of a pm or wire through the pulp of the toes attached to 
a ‘ banjo splmt which is incorporated in the plaster TTie traction is continued 
for three weeks 

FRACTURES OF THE TOES 

The most common injury to the toes is the comminuted fraaure of the terminal 
phalanx of the great toe due to crushing by a weight Senous displacement 
of the fragments is rare, but there is extreme suellmg and ecchymosis and the 
toe nail frequently comes off As a rule, protection by collodion nbbon gauze 
is sufficient Early weighl-beanng is possible if a metatarsal bar is screwed well 
forward on the sole of a boot, the toe of which is cut out 
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CHAPTER XLVI 

THE TREATMENT OF TUBERCULOUS JOINTS 
By F P Fitzgerald 

A TUBERCULOUS jomt IS a local manifestaaon of a systemic infection, and general treat 
ment is consequently of great importance This consists of rest, good food, ftesh air, 
and sunlight 

THE HIP 

The stirgeon’s aim is to rebeve pain, arrest inflammation, control bone 
desinictiQQ, and prevent deformity If these ends are to be achieved, the joint 
must be kept at rest with the bmb in extension Muscle spasm round the hip- 
jomt is the chief agent which keeps up imiation and causes deformity It can 
be controlled by traction 

The Application of a Strapping Ejctrasioo. — 

Matmah — 

1 A smp of strapping or extension Elastoplast is cut to the required lengilu This 
length IS obtained by tneasunng the limb from the perineum along the inner aspect 
of the leg to 4 in below the heel, and up the outer aspect of the limb to the greater 
trochanter 

2 A wooden spreader, 3 in by 3 m , perforated m the centre for the extension cord 

3 Extension cord 

4 Weights, 3 to 8 lb , depending upon the weight of the paaent and the amount of 
muscular spasm 

5 A pulley, the position of which can be altered in either the verncal or horizontal 
plane 

6 A Liston’s long splint, which can be fixed to the end of the bed 

7 Bloc^ to elevate the foot of the bed 

8 A knee-pad with tapes 

9 An aluminium gutter splint, teaching from mid thigh to mid calf, for the lateral 
aspect of the limb 

10 A heel rest, nvo pieces of adhesive felt, and gauze bandages 

XI A right-angled back splmt with transverse cross piece to prevent rotation 

Method — ^T^e spreader is fixed to the strapping so that the perforauon is over 
a mark which comodes with the mid-pomt of the heel The extension is applied 
along the inner and outer aspects of the bmb, the spreader bemg kept at right 
angles to the long axis of the leg ITjc stnppmg is freed from creases by nicking 
the edges obhqucly, the small pieces of felt are placed over each malleolus, and 
the felt and strapping are fixed by the gauze bandage The knee pad, which 
prevents hyperextension and consequent stretching of the bgaments, is tied in 
position behmd the knee The gutter splmt, used to avoid genu valgum, is 
bandaged firmly mto position along the outer aspect of the limb The nght- 
angled back splmt is fixed along the leg and foot The Liston splmt is laid along 
the soimd side of the patient It is held m position above by a many-tailed 
bandage, and below by a flannel bandage Straps may be used mstead The 
splmt is attached to the foot of the bed and prevents ultmg of the pelvis The 
cord is passed through the hole m the spreader and knotted several times on the 
proximal side Preferably no weights arc attached for at least twenty four 
hours (Fig 375) 
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The Line of Pull — When Ac eactensKMi has been applied and the end of the 
bed elevated by means of the blocks, the line of pull must be regulated If the 
hip IS in a position of deformity, the pi^ must, at first, be m the hne of this 
deformity — that is, if the hip is flexed and adducted, the pulley must be raised 
and moved nearer to the cuddle of the foot of the bed Steady traction in this 
plane will overcome the muscular spasm 
Gradually the Ime of pull can be altered until 
the desired position is obtamed, with 20° abduc 
tion, a few degrees of flexion, and mthout 
rotation 

Abduction Frames — In the majority of 
cases the above method of immobihzation is 
satisfactory Some children, how ever, complain 
of severe shootmg pains in the hip, especially 
at night Others are so unruly that something 
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further is necessarj to keep them quiet In these cases, the patient should be nursed 
on a Jones’s double abduction frame There are many types of this frame , 
the best is that modified by Seddon {Fig 376) Iniixmg a cluld to such a frame, 
extensions are applied to both lower Umbs and are fixed to the ends of the frame 

When ordering a frame, the following measuremeots arc necessary — 

1 Circumference at nipple line 

2 Distance from nipple line to greater trochanter 

3 Distance from greater trochanter to lateral malkolus 

4 Circumference at umbilicus 

5 Distance between the aotenor superior iliac spines 

Stages of Treatment — 

Active Stage — Adequate immobdiiation, with proper general treatment, 
is all that IS necessary imless comphcatioas occur This stage lasts for not less 
than two years 

Special care During this penod n is nctxssary to reapply the extension 
when It slips , to watch carefully for pressure sores, espeaally at the maUeoli 
and the heel , and to examine the child at weekly intervals for the development 
of an abscess If an abscess develops it is aspirated under aseptic conditions, the 
needle being msened through healthy tissue The pus is sent for exaimnation 
—direct film, culture, and guinea ptg mo<Tilation It is a mistake to mjea any 
anuseptic into the abscess cavity aftei' the aspiration The blood sedimentanon 
rate is estimated regularly Serial radiographs are taken at three-monthly 
mien-als The active stage is complete when, (o) There is no muscular spasm 
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produced by passive movement , (b) The last three radiographs show no further 
bone destruction , (c) The sedimentation rate is nor mal 

Qtnesceni Stage — The disease is now quiescent locally and generally, but 
as the child has been m bed for a long tune, the condition of the heart and muscles 
IS below normal This stage consiSK of getting the child up in a short, walking 
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plaster spica (see Ftg 306) for three months The plaster spimt prevents the 
development of deformity, guards the hip from sudden strain, allows the head of 
the femur to be forced into the aceubulum, and encourages free movements at 
the knee>;oint 

OptraUie Stage— -In this stage the child is put into an operating plaster 
spica (,Fig 377), and Seddon’s extra-articulaf arthrodesis of the hip is performed 
The child is kept m bed m this cast for four months Any residual deformity 
can be corrected later by a subtrochantenc osteotomy 

Comaleseent Stage —The patient is allowed up m a short walking spica, 
which is worn for from six months, or until the fusion of the joint is beyond doubt 
When this plaster has been removed no splint of any kind is used, for the disease 
IS arrested 

£nd>resul(s of this Treatment. — These are extremely good There js 
no chance of the deformity rccumng, the disability is surprisingly small, and the 
patients are able to walk with scarcely a limp Recrudescence is most unlikely 
as the fibrous ankylosis has been converted mto bony ankylosis If the jomt 
IS not arthrodesed, and, mstead, a hip sphpt is fitted at the end of the quiescent 
stage, deformity js almost certain to occur 

THE KNEE 

Treatment in Children — 

Active Stage — The knee is treated by extension in a Thomas splint unul 
the disease is quiescent (Fig 378) The exact time depends on the appearances 
of serial radiographs Abscess formation and pressure sores should be watched 
for and treated 

Quiescent Stage — A walkmg calliper is worn until the age of sixteen This 
prevents deformity and does not bmder growth 

Operative Stage — ^Thc knee is arthrodesed by exasion of the joint surfaces 
It IS immobilized m a few degrees of fiexion by a long plaster spica Cp 261), or a 
Thomas splint This is retained for three weeks 
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Convalescent Stage — A skin nght walkuig plaster is applied from groin to 
toes, and weight-bearing is encoiuaged Bcmy union may take six months m 
longer, and is determined clinically and cadiologically 

Treatment in Adults — Mild early cases and late cases with much bone 
destruction and sinus formanon are treated by arthrodesis as above When the 
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locd condition is acute, with marked swetling, conservaQve treatraenc in a Thomas 
splint IS employed until the reaction subsides Operative measures are then 
mdicated Amputation is rarely necessary 

THE ANKLE AND FOOT 

In children the condition is best treated by unmobihzauon in plaster until 
serial radiographs shot? no funher bone destruction If abscess formation i$ 
suspected, a window is cut for observauon Then a moulded leather stoclung 
with steel struts is worn for two years In adults over twenty amputation is 
uidicated 


THE SHOVIDER 

Treatment in Children ^ 

Active Stage — ^The joint is immobilized in a plaster spica (ler Fig 301) It 1$ 
fixed at 30° in front of the coronal plane and abducted to 90* until the disease 
IS quiescent 

Quiescent Stage — Fixation is discarded No attempt is made to prevent 
adduction 

Operative Stage — At the age of sixteen years the jomt is arthrodesed It is 
fixed in a plaster spica as in the active stage until bony union occurs 

Treatment in Adults — Acute cases arc treated conservatively until quiescent 
Otherwise the jouit is arthrodesed m 45* of abduction 

THE ELBOW AND WRIST 

When the elbow or wrist is involved, ihe treatment consists of immobihzaDOn 
in plaster until radiographs show no further destruction of bone The elbow is 
fixed above or below a nght angle depending on the patient’s occupation. The 
wnst should be in slight dorsificxion, the forearm being m the nud posiaon tn 
both cases A moulded leather splint reinforced with steel is worn m either 
case for two years after the plaster has been removed 

The Elbow — In children, the limb is immobilized in plaster extending from 
the g'giila to the palm The elbow is fixed at 90° and the forearm in the neutral 
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posiuon When the disease is quiescent, a moulded leather splint from the axilla 
to above the wnst is worn , j .u 

In adults, similar treatment is usually necessary, but m selected cases the 
joint may be exased . , . a j i » 

The Wnst — ^The joint is fixed in plaster in slight dorsifiexion and ulnar 
dcviauon imol qmtsccnt A moulded leather spimt remforced with steel ts ien 
supplied In selected cases the wnst may be arthrodesed bv a bone gratt When 
multiple sinuses are present amputation is indicated 


THE SPINE 


Stages of Treatment — 

Active Stage —The imual treatment of a 


tuberculous spme depends on the 


age of die patient If an adult, he should be treated m a Piaster bed {see 3 i 3 ) 
unul the chsease is quiescent If a child, an angulated Bradford frame should be 
used until the disease is quiescent, usuaUv at the end of two years 
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rate is normal, the acuvc stage has been completed and the Bradford frame may 
be discarded 


Qiaeseem Siage — While the child is on the frame the diseased tertebra 
are prevented from falhng together by the hyperextension As the result of 
treatment the bones are no longer soft, and smee they must be brought mto 
apposition if bony muon is to occur, the patient is now nursed face downwards 
in an anterior plaster shell (see Ftg 312) This position favours three things 


the apposition of the vertebral bodies, 
the development of the back and leg 
muscles, and the formation of compensatory 
curves above and below the lesion This 
stage lasts for three months 
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At the end of three months the very difficult quesuon of a spinal graft has to be faced 
If on radiological examinauon the diseased vertebra] bodies have even outlines, hai-e 
come into apposiuon fairly acoiratety, and show no sign of cavicauon or sequestrum 
formanon, the child may be allowed up without a spine graft, but a spinal support 
(Fig 381) should be worn for two years If, on the other hand, these features are absent, 
an Albee type of spinal fusion must be performed 

Operative Stage — A plaster bed is made a month before operauon Three 
days’ skm preparation is necessary for the leg from which the tibial graft is to be 
taken The blood is typed m case a transfusion n necessary For the next four 
months he is nursed in the plaster bed 

Convalescent Stage — A spmal support is worn for two years 
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CHAPTER XLVJI 

THE FOOT, ^VTTH SPECIAL REFERENCE TO 
manipulations 
B y F P Fitzceralo 

FLAT-FOOT OR FOOT STRAIN 
Treatment m Relation to Age — 

The Young Patient — A voung patient who is standing most of the day and 
who has complained of pain for a short time needs a. course of faradic foot baths, 
massage, and flat foot exercises If this docs not relieve symptoms after four 
to SIX weeks, manipulation and further physical treatment is indicated 
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The MtddU-aged Patient —The pauent of thirty to forty five years of age, in 
whom the condition has persisted for many months, should have the foot mam 
pulaied under an aruestheuc This is followed b> a course of physiotherapy as 
abo\c 

The Elder!:, Patient — ^The old person whose feet are still fauly mobile and in 
whom the rigid osteo-arthntic foot has not dc% eloped, is treated by a course of 
physiotherapy as above, and js provided with a gutia percha arch support moulded 
to the long and anterior arches 
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Arch Supports — TTiese should not be prescribed indiscnmuiately The 
cases should be carefully selected, and the supports made specially to fit the 
mdividual foot Arch supports should naer be ordered for a ^oimg pattern teitk 
mobile feet 

Alampulsttoo of the Foot.— ^a) A preliminary radiograph is essential > (b) 
The patient is anasthetiaed on a low table, preferably -with an intravenous 
anxstheuc The feet are near the end of the table and rest on a Sorbo rubber 
mattress 

1 Plantar Flexion — ^The heel is grasped in the left hand and the foot m the 
nght, the palm bcmg placed along the dorsum The foot is then plantar flexed 
{Fig 382) 

2 Doraftexion — The nght hand is iransfcncd to the plantar surface of the 
foot and the foot dorsiflexed 383) 

3 Imersion — For the left foot, the nght hand grasps the foot so that the 
palm IS on the dorsum at right angles to the long ans of the foot, and full inversion 
js earned out by a rotary moiement {Ftg 384) The hands are reversed for the 
other foot 

4 Etersian — The foot is grasped between both hands, viith the fingers 
interlocked along the outer border, and full eversion obtained b> a rotatorv 
movement (Fig 385) 

These movements are earned out sharpl) and fotably 
SPASMODIC FLAT-FOOT 

Treatment —The paaent is usually a youth whose work entails much stand 
log The foot vs manipulated into full inversion under as anaesthetic It is 
maintained in this position m plaster for six weeks 

After treatment —When the plaster has been remov ed, the patient is fitted 
with a short outside steel and an inside T»sirap The boot is altered $0 as to 
have a quarter meb mside wedge on sole and heel, and a valgus pad under the 
long arch of the foot To save tune, the instrument and alteraDoos to the boot 
should be ordered before the mampulauoa is perfonned 

This instrument should be worn until all spasm and pam have disappeared 
If the pauent s work necessitates muidi standing, he should be advised to change 
his occupation 

TENDER hEELS 

A tender spot can be found on pressure on the plantar surface of the heel A radio 
graph may reveal a spur ansing from the under surface of the os calos In oiher cases 
no spur is seen bur on further exanunauon the patient may be found to hare a highly 
arched foot with a narrow weight bearing heel surface A new pair of shoes m which 
the surface for the ieefis dhrmsteaifo/cuawrtrsifaiotAer cause of tie cDmp&uic /ir 
any of these cases it >s wise, at fint to fit a sponge rubber insole shaped to tab the hceL 
In addition a course of lo^ diatbcimy for several weeks is desirable If conservanve 
treatment fails a painful spur may be removed through a small inasioa along the inner 
aspect of the beeL 


CONGENITAL TALIPES EQi;iNO\ARUS 
Treatment. — This condition is best treated by repeated mampulations and 
the application of Dems Browne’s splints and boots (Fig 386) It is essential 
that treatment should be initiated during the first few weeks of life No anss 
theac IS then necessary 
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MeMuring/or the Sphnts — The splints are made from t2 gauge alummiuro, in three 

and 6 in 

2-Z ij, ij, and i| in 

_ . (ij by 5 >n 

Cross bar {ij by 6 in- 

Ui by 6i in 




It IS essential that the lower pan of the leg piece be well curved out to 
accommodate the external malleolus, which may otherwise develop a pressure 
sore 
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Manipidatsoti — Ai the first siruog the foot is forcibly dorsifiexed and everted 
until It IS possible to touch the anterior sur&ce of the leg with the little toe Browne 
does the manipulation with one hand (Ftg 387) 

Application of Felt Pads — FoUowmg the first mampulation, when swelling is 
to be expected, felt pads ate not used Thereafter a quadrilateral piece of 1 -inch 
adhesive felt approximntely equal to the size of the sole is cut diagonally to form 
two triangular strips These are pressed together to form a double thickness 
and then apphed to the outer aspect of the sole and toes [Fig 388) 

Application of Sp’inis — The cross'bar must be remosed and the splints put 
on separately The sole-plate is placed along the sole of the foot with the felt 
in position, the nurse holding the splmt m place, and at the same time pressing 
the keel and the inner border of the foot fimdy against ike plate The surgeon binds 
the foot to the sole-plate wth i in strapping (Fig 389) A turn is taken around 



che leg IS covering an abraaiofi 

the heel, and then the leg piece of the splint is swung into position and fastened 
to the kg with a few more turns of strapping The cross bar is fixed in place, 
the feet being rotated outwards into the ‘ Chaplm ’ posmon (Ftg 390) A normal 
foot IS placed in 20° and a dub-foot in 60® or more of external rotation If one 
foot IS normal, the felt pads are onutted on that side and a single felt strip cut to 
the size of the sole is substituted 

After-treatment — The child should never be allowed to leave hospital 
until It is certam that the circulation of the toes is sausfactory The feet 
must be fully manipulated into the over oorrected position and the splints 
reapphed at regular fortnightly intervals until the manipulation can be performed 
easily and painlessly This takes approximately six months Then the child is 
fitted with the special hobble ’ boots (tee Fig 386) to wear at night, until volun- 
tary eversion is possible They arc fixed in the same angles of external rotation 
as the splints Durmg this penod, whicii lasts for about two years, the mother 
manipulates the foot three tunes daily If relapse is threatened, immediate 
resumpuon of the splints is necessary Recently, Denis Browne has devised a 
new night splint (Fig 391) instead of the * hobble ’ boots It consists of a meial 
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grip which IS strapped to the thigh just above the knee From this a strap passes 
down the back of the heel, then along the sole of the foot and upwards to reach 
the lower part of the grip once more 



tnd (h« tool n nuuitaincd in the c*lcaneu* positton 


Later ease: Cases commenang ueatment when more than six months old 
need manipulation under anssthesia and plaster m full eversion and dorsiflexion 
at intervals of four weeks When the deformity can be fully corrected without 
an antesthetic the Denis Browne routine may be commenced 
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CHAPTER XLVIII 

MINOR OPERATIONS ON THE FEET 
By F P PlTZGEHALD 

Before any open operation is performed upon the foot scrupulous cleansing is 
necessary It is often advisable to spend several days in the pre-opcrause prepara 
tion of the sVan 

IN-GROWING TOE-NAIL 

Palliative Treatment — A common form of treatment is to lift the nail up 
gradually from us bed by packing a pledget of cotton wool soaked m flavicc 
beneath us edge once or twice a day When the nail has been elevated the 
offending sharp splmter can be exased 
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The Wedge Resection Operation- — ^This u indicated in cornparamely 
early cases An Esmarch s bandage is applied and Ughtened about the calf The 
masion begins a quarter of an inch above the eponychium oo the afiected side 
It IS continued distally through the nail to its free ^ge so as to include the diseased 
part and the adjacent quarter of the naiL Another 
incision joins the extremities of this cut by passing 
through the skm an eighth of an inch fiom the affected 
margin (Fig 392) 

Both masions are deepened, and the nail edge with 
ns attadied bed and skm is removed It 1$ essential that 
all the nail bed be removed completely from the phalanx 
The skm margins arc sewn across with a fetv interrupted 
sutures 

Excision of the Nail Bed — ^This is indicated in 
severe cases If obvious sepsis is present, the nail is 
avulscd and t^icrauon deferred for a month An 
Esmarch s bandage is applied as described above A 
horse shoe shaped incision, open pioxunally, js made in the skin around the nail 
an eighth of an inch from the edge The extremities of the horse-shoe arc 
joined one quarter of an inch from the root, by an incision which is convex 
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proximally (Fig 393) The wound Js deepened down to the phalanx and the 
nail with every remnant of its bed and the adjacent skm is removed The distal 
one third of the phalanx is dissected free and excised with bone forceps The 
rough bone surface is smoothed with a file, and the distal skm flap sewn into 
place With interrupted sutures 

Avulsion of the Nail — ^This is indicated m onychogryphosis, and in septic 
cases, as a preliminary to the above operation 

Subungual Exostosis — In minor cases, local excision of the nail and 
curettage wth a sharp spoon is suffiaent A large exostosis may require 
prehrmnary avulsion of the nail 

CORNS 

Conservative Treatment — ^This consists in repeated applications of com 
paint, the use of com plasters, and paring the com after bathmg 

Operative Treatment — Excise the com by a transverse elhpucal incision, 
as m the operation for hammer toe It should be remembered, however, that so 
Jong as the hammer toe or tight shoe remains, no treatment will be permanently 
effective 

Plantar Warts — (See p 455 ) 


HAAIMER-TOE 


A simple hammer toe should never be amputated The deformity can be 
permanently rectified by Higgs s spike arthrodesis (Ftg 394) 

Operauoo —The contracted extensor tendon is tenotomized over the meta 
tarso phalangeal joint and the toe 1$ forcibly flexed A transverse elliptical 
incision IS then made across the affected jomt so as to include the corn which is 
usually pre$eat This piece of skin is removed and the joint opened by cutting 


across the extensor tendon Incident 
ally, It should be menuoned that the 
ends of the tendon unite without 
suturing The articular ends of both 
bones arc then elevated With an 
awl (Fig 395), a hole a quarter of an 
inch deep is bored in the base of the 
distal phalanx The distal end of the 
proximal phalanx is then shaped with 
a small bone forceps to form a spike, 
care being taken to preserve the 
cortical bone on the upper surface 
The spike is pushed (irmly into the 
hole (see Fig 394), and the skm sewn 
with two or three interrupted silk 
worm gut sutures 



Fv 39< — H gg, » open Fg 39s ~T‘aton $ twl Cor 

c Oa for bammer loc hammer toe operat ons 


After treatment — The toe is 


dressed with a few layers of gauze soaked in collodion, which forms an efficient 
splint The dressing is discarded at the end of three weeks, but the patient need 
not be prevented from walking during this period The only contra mdicauon 
to the operauon is poor circulauon, such as occurs in the aged Gangrene is a 
possible comphcation when the nutrition of the digit is subnormal 
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HALLUX VALGUS 

Conservative Treatment. — ^This is seldom effective A j-oung patient is 
fitted with s hallux valgus splint (Fig 396) 10 wear at night 

Operative Treatment — 

Indicatiovs — The pnnapal indication for operative interference in hallux valgus 
IS pain The extent of the operation depends on the site of the pain If there is no pain 
in the joint when miking barefoot, but the exostosis is tender, 
the operation may be confined ro excision of the exostosis If 
there is pam on moving the joint an arthroplasty should he 
performed 

TECHMQfE — 

Exanon of the Exostons — An masion, il m. in length, 
IS made over the dorsal aspect of the jomt on the medial 
side of the extensor tendon The skin and bursa are 
retracted, the terminal branch of the saphenous nerve 
preserved, and the exostosis cleaned The exostosis is 
remov ed mth an osteotome, and the cut surface smoothed 
wnlh a lyc 

Exastim of Base of Phalanx —The inasion is deep- 
ened and the capsule dissected back to expose the joint 
The base and shaft of the phalanx are non cleaned A 
sharp hook is driven finnly into the camlaginous base of 
die phalanx, which is distracted forwards, thus separating 
the joint surfaces (Fig 397 ) 

This allows the flexor tendon to be dissected and 
freed The base of the phalanx is now gripped firmly 
in a lion forceps while the proximal end of the shaft is cut through with a 
saw Up to half of the phalanx may be removed The rough edges of the 
divided bone are filed smooth and the ^0 i« 
approximated b> means of closely placed 
interrupted sutures 

After treatment — The toe must be left 
completely at rest unul the sutures are 
removed on the tenth or twelfth day Then 




Fit S9S — HiJluS Ttlgui 
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movements and toe-stretchmg exercises are begun and contmued for a few weeks 
If It IS noticed after the operation that the patient is not walkmg ‘ down ’ on 
the great toe-]Oint, the sole of the shoe should be fitted with a one-sixth of an 
inch outside wedge 

HALLUX RlCroUS 

In this condition the toe is straight, but dorsifiexion is limited The toe 
IS usually fixed m slight plantar flexion, while there is compensatmg dorsifiexion 
at the interphalangeal jomt 

In cases of moderate seventy the toe is manipulated A piece of gauze is 
wrapped around the toe and the jomt forably stretched The su^eon, still 
maintainin g traction, puts the toe through all its movements This is followed 
by a course of diathermv to the )Qml 

In more severe cases a metatarsal bar, three-quarters of an mch wide, should 
be fitted to the sole of the shoe, just behmd the tread (Fig 398) If pam persists 
in spite of conservative treatment, arthroplasty similar to that just descnbed is 
recomni ended 


s K 23 
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CHAPTER XUK 
BURKS 

By A J C. XjiTCHMORE 

It is the amount of surface involved which determines the seriousness of a bum 
The first problem which confronts the practitioner is “ Does this case need 
hospital treatment’ ” In assessmg this important question it is useful to imagine 
the burnt area infected and then ask yourself the question again 

MINOR BURNS 

Those cases which are slight should be deansed as thoroughly as possible 
before tetnovmg the blisters After these hat e been cut away an annsepne is 
applied Such cases do well on many forms of treatment A good method is 
to applj Dettol bum cream or one of the tamuc aad jellies on gauze and cover 
It with a bandage No wool should be used because evaporation is to be encour- 
aged ^XThen mobility of the part is e$$eoual> flexible adhesive plaster may be 
applied directly over the cleansed areas This need not be removed for several 
da}s 


SEMIRE BURNS 

After receiving a severe bum. the paoeot becomes dangerously ill and remains so 
for many weeks The causes of this ilmess have been widely wvesQgattdi and are hem 
summarized, because it is impossible without such knowledge to undertake treatmenL 
Although the illness is continuous it has been sub-dinded into four stages 

t Primary Shock is thought to be nervous in origin and due to the great pam of 
the bum, and is only present m striking degree in the most severe cases 

z Secondary Shack t»s been proved to be largely due to toss of Sold from the burnt 
areas This loss occurs both externally into the blisters and as a continual sub- 
sequent weeping, and also into the msues beneath the bum. This is demonstrated 
clinically by the swelling of the burned parts which inevitably occurs It has been 
shonm expenmentalJy that m this way 40 per cent of the total ar^atory volume may be 
lost The loss of fluid can be measured clinically by hxmoglobm estimations, which as 
the blood becomes more concentrated may nse to 140 per cent 

3 Toxama —In certain cases about the foimfa day or later the ehmcal picture 
resembles that of a poisoning The panenc is restless, often delirious, and has a rapid 
pulse, and vomiting is frequent Even jaundice may occur In fatal cases the salient 
feature is a central necrosis of the liver lobules, whitdi is strongly suggestive of the acnon 
of a toxm The basic idea of the tanmc aad treatment was that such poisons were 
spin protein products, formed by the action of the heat of the tissues, MJd that then 
absorption coiid be prevented by coagiflanng frian on ibe surface oS &e bum by lift 
action of the tannic aad Since &e nmoduenon of tanmc aad, the madence of loxxmia 
has decreased, but it has by no means disappeared 

4 Infection — The final and longest stage of the illness is characterized by continued 
pyie«a, and is due to infection of the cuensivc granulating surfaces The patient s 
general physical state and morale are lowered by the infection and the great pain of 
repeated dressings Let us now consider how the course of these events can be stayed 
by appropnate treatment. 

TREATMENT 

First Aid — In severe cases whidi are to be sent into hospital the praennoner 
should admimster morphia and keep the patient wann and do nothing to the 
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actual bums except free them from c:Iothmg and cover them m sterile dressings 
or dean sheets Any further local treatment is best postponed until the patient 
reaches hospital 

General Treatment — 

Primary Shock — Morphia in doses suffiaent to procure rest, warmth in a 
radiant heat cage, fluids by mouth, and freedom from all other intervention 
constitute the treatment If fluids are vomited, plasma should be given by 
continuous intravenous dnp 

Secondary Shock — ^TTie best means so fat available of lessemng the fluid loss 
from the bums is coagulation of the raw area bv means of various agents, of which 
tannic aad is the most widely used 
Local Treatment. — 

Coagulation Alethods — 

The Time of the application is a matter for fine judgement The earlier 
It IS done the better, provided that the patient ts no longer sufTeting from shock . 
but many patients have been killed by too early and too thorough toilet 
ITie Solution — To a large extent this is a matter of persona! choice 
Tanmc acid solutions varymg from 21-20 per cent The stronger solutions are 
better because the coagulum ts qmckly formed, can be dned m the theatre, and 
does not need to he touched again for many days This lessens the chance of 
subsequent infection The great drawback of tanmc aad solutions is that they 
have no antiseptic power They must also be freshly made for each case , 
moulds form in them otherwise 

Tatme acid solutions tn ann«po«, such as i-iooo acnflavine, have been widely 
and successfully used m an attempt to remedy the above defiaency 

Combination of tanmc aad and silier nitrate A 5 per cent soluuon of tannic 
acid 18 applied, and this is followed immediately by the application of a to per 
cent solution of silver nitrate 

Triple —Consists of an aqueous solution of bnlhant green i per cent, 
gentian violet 2 per cent, neutral acnflavine o T per cent, which produces a similar 
but perhaps more supple coagulum than Canruc acid Its sole advantage ts that 
It 18 antiseptic, and in cases m which toilet has to be rmrumized for fear of 
mcreasing shock, it is therefore better than tanmc acid 

Technique of Local Coagulation — The basic prmciple of the method must 
always be borne in mind If the bums are rendered sienle by careful loiki, 
coagulated and mamtained sterile afterwards, perfect healing without sepsis and 
without scarrmg will occur under the tan provided that the lohole thickness of the 
skin has not been destroyed 

Much of the disrepute into which the tanmc aad treatment has fallen has been due to 
a lack of appreciation of the difference between second-degree and third degree bums 
In the former, where isfcts ot* epithelium remain at ifle moutAs ofsedaceous gfanas and" 
their follicles and between the papiltx of the ' wavy line ’ of the skin, hcalmg occurs by 
growth of epithelium from roulople pomts on the swaa of the bum These soon meet 
one other with the result that rapid and perfect healing occurs If the whole thickness 
of the skin is, however, destroyed (and who by u«pecuon can m every case discern 
how far the heat has penetrated ?) then, under the tan is a wide area devoid of all skin, 
which can only heal, whatever the treatment, by granulauon tissue, scarrmg, and the 
infimtely slow ingrowth of epirbelium from the hi separated edges 

Whenever the condition of the patient permits, he should be taken to the 
theatre, anesthetized with gas and oxygen, and the burnt areas gently cleansed 
with soap soluuon or sabne, followed by a weak soluuon of Dcttol The areas 
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should then be dried with gauze swabs or gauze soaked m ether, and the coagulating 
soluaon applied, and the areas then dned with an electnc hair drier (Fig 399' 
This operation should be earned out rapidly with seieral assistants with the 
eier-present fear of increasing the shotd; dominating the surgeon’s mind The 
coagulum will be produced m a few minutes and the areas when dned should be 
wrapped in gauze and pinned in sienle towels, and the pauent returned to the 
ward 

In the most cxtensise bums, the ideal of obtaining asepsis must be abandoned 
The bums should be gently cleansed a part at a tune, in the panent’s bed Triple 
dye should then be pamted over them with a gauze swab and allowed to dry 
under the radiant heat. In this waj a few lues which would othervnse have 
been lost will be saved 



Ft 399 — tUustrtaag the xpplieabon of zo c«nc onoic «ad (olution to bonu alter carerul 
toilet unaet gu and oxrgea inziitiou TT>e bair dner oiublet srrerai coati to be applied in a 
few Buaum 

i?«p/acfnienr of Fluid — In all scserc cases, where extensive loss of serum is 
inevitable, continuous plasma infusion should be insucuted on admission or on 
return from the theatre The amount necessary must be checked by frequent 
haemoglobin estunanons In one recent case ^e hzmoglobin rose to 138 per 
cent m spite of the administration of 15 pmts of plasma-sahne solution m the 
first few days 

Such cases offer the most conviocuig mdicaoon for the use of plasma, because 
one IS replacing almost preasely the fluid which is being lost, and such trans 
fusion does more to save life in this stage than any other measure 
Tozasnua — 

Prnention — ^The reason for the inttoducuon of the coagulation treatment of 
bums was the prevenuon of the absorption of toxins and there is no doubt that 
the madence of toxamia has thereby been lessened 

Treatment — ^en established", toxsemia should be treated by contiauous 
intravenous glucose saline because of the hter damage There is some evidence 
that adrenal cortical hormone, or a synthenc preparation, desoxycomcosteronc 
acetate or D O C A given m 5 mg dows, two hourly, intramuscularly, is of 
value 
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INFECnOK 

Prevention — 

Renderttig the Area Stenh — As desmbed abo\e this should be the easily 
obtainable ideal in all but the most extensive bums, in which cases the ideal 
must be abandoned for fear of dangerously increasing the shock 

In the cleansing, meuculous attention to detail is amply repaid For instance, 
It seems obvious that in burns of the hands, the nails should be cut short and 
scraped clean, and m burns of the face, the hair should be shaved well back from 
all affected areas 

Maintaining the Area SlenU — 

Speaal nurse For the first few days a special nurse should be provided for 
aU extensive bums The toilet in the theatre is futile if the patient is allowed 
to vomit over the tanned areas on her 
face {Ftg 400) and neck and displace 
her dressings while recovering from the 
antestheuc TTie attentions of a nurse 
to control restlessness, to wipe away nasal 
and oral secretions, and to dab the soiled, 
tanned areas with a 1 per cent soluuon 
of bnlhant green in 30 per cent alcohol, 
and to keep careful check on the fluid 
intake and output, are essenual 

Dresnngs The dressings must fulfil 
two condmons Firstly, they must be 
thin, m order that evaporation may occur 
readily Thick dressings with wool allow 
the serum, which sail exudes to some 
extent despite the tan, to moisten it and 
thus predispose to infecnon Secondly, 
they must stay m place For a hmb, 
the best dressing is to wmd a 9 m roll 
of gauze around it, and over this lightly 
pm a towel It will be found that the 
parts which commonly become septic are 
those to which the air has not free access 
In the arm, the axilla and under surface which he on the bed become moist In 
the hand the webs of the fingers arc the vulnerable pomts The pauent must be 
encouraged constantly to alter the position of his arm and it is valuable to have 
an electric hair dryer plugged into the wall at the bedside, so that the pauent or 
nurse can apply it from time to tune, over the thm dressings The fingers if 
treated ivith tannic aad muse 6e bandhged separately and wnir aparr, and movif 
roent encouraged In order to ensure that the tan is kept dry, some surgeons 
advocate no dressmgs at all, and for the paUent to he under radiant heat apparatus 
between sterile sheets It is my experience, however, that the sterility of the 
sheets is only transient and that this method is inferior to the parts bemg covered 
witha light dressmg, except m bums of the &ce In the absence of gross infection, 
there is no pomt m disturbing the dressmgs until the tan is begmnmg to separate 
Treatment of Established Infection — 

General — Cultures from the bum should always be taken, and as m the 
maionty of cases the infection is streptococcal, suiphonamide therapy is of great 
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value In most cases jt should be given by mouth, but « may also be applied 
locally as a powder or as a glycenn paste The panent’s general condition, which 
IS always poor at this stage, should be built up m every possible way Aniemia 
should be corrected fay iron tomes and repeated blood transfusions, if 
necessary Vitamins A and D can be prescribed with advantage Some of these 
patients respond well to treatment in the open air and benefit by <m!iU doses of 
alcohol with their meals 

Local — This presents the same problems as does the treatment of any other 
huge infected wound, with one tery important difference, namclj, that bemg a 
wound of the skm, which is more neWy supplied with sensory nenes th^r> ifae 
deeper parts, the picture is more dominated by pam than m any other type of wound. 

While great strides have been made m the treatment of the earher stages of 
bums, it should be realized that ic is in this last stage that the greatest suffenng is 
expenenced bj the patient and that it is this stage which, at the moment, is the 
most difficult to treat 

As in other infected wounds, there are widely different methods m use, 
varying from frequent ungation with anuscpucs at one end of the scale, to com 
plete occlusion m plaster at the other The essential point to bear in mind is, 
howeier, that 1/ the tchoU thekntss of the skin has been destroyed, there can be ni 
htaJmg, except iiy dense scar formaiiim, tmtess the lost shn » replaced by grjfnng, 
and the sooner the area can be made fit for grafting, the better 

In second-degree burns, sepsis is readily cleared up if the tan 1$ removed as 
soon as n is seen to be lifted up by pus If the tan is left umouched, second- 
degree bums may become convent into third-degree ones 

In general, the possible forms of treatment which are practised at present 
may be grouped as follows — 

1 Mmmum Interference — Ic t$ believed by many that the thick adherent tan 
should be left undisturbed in third degree bums to separate very slowly over 
several wreks The rationale of this method is smular to the closed plaster 
treatment of other infected wounds, and a few surgeons go snli further and 
actually enclose the bums m plaster Such treatment has one great advantage 
m that the patient’s morale improves when the horror of repeated painful dres- 
sings IS removed, hut it is of very limited apphcatioa, and its chief danger lies 
in the possible deepening of the bum referred to above 

2 Infretjuent Oily Dressings — ^This is the middle course and that most 
frequently followed The solutions used are emulsions of flavine or eusol in 
paraffin, and whilst these have been enuozed in that it is said that the anuseptic 
pou er is lost because of the inert paraffin, they have proved most useful in pracnce 
Alternatively, wide-meshed vaseline gauze (tulle gras) is very successful This 
may be covered with a salme dressing, which is renewed eight-hourly, the vaseline 
^i2.e bemg soaked off at mnre infreojicnt mteevak Such dressings have the 
supreme advantage that they suck less than aqueous solutions and lessen the 
pam of the dressmgs, which are otherwise unbearable TTiere is an ineradicable 
tendency on the part of the nursing staff to overdo the dressmg of bums, and 
this must be firmly conUoUed In widespread bums, dressings should be split 
up so that each pan is done only every third or fourth day In certain cases it 
IS best for the surgeon himself to do the dressing at similar intervals with light 
gas-oxygen anteslhesia and adequate assistance 

3 Imgatton and Saltne Balks — A recent development of promise has been 
the use of jap silk envelopes coated with a synthetic resm, which are made in 
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standard sizes to fit various parts of the bod7, particularly the hmbs The 
envelope is sealed to the hmb with adhesive strapping and inJers and outlets arc 
provided for the irrigation {Fig 401) These were ongmalJy used for the 
treatment of the bum ab imtio as a break away from the coagulation treatment 
It IS too early as yet to assess their real value, but in places like the hand, where 
early movement is advisable, it is obvious that the method has great advantages 
It IS also certain that the use of such imgauon envelopes will prove most valuable 
m cleanmg up mfected, granulaUng bums on the hmbs, and to prepare them m 
the shortest possible time for skm grafting The method of irrigation ongmally 
used was by means of a continuous flow of i per cent electrolytic sodium hypo- 
chlorite from a container for twenty minutes two or three times daily In order 
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to avoid dermatitis and maceration of the skm, it 1$ important to ensure free 
drainage and complete emptying of the envelope after the irrigation For this 
season, oxygen from a cylinder is blown through after each treatment 

Salme baths In bums of the hmbs, especially of the hand and forearm, 
salme baths twice a day, followed by the appbcation of vaselme gauze, has proved 
an excellent method The vaseline does not suck, and the hmb is immersed m 
the bath with the dressing in position and the gauze allowed to float off in the 
saline 

The salme bath treatment of widespread bums of the trunk is being attempted, 
but presents very obvious difficulties 

Contra tndicattms to Tanmc Aetd — As a result of recent war experience, the 
treatment of bums of the hands and face with tannic acid has been severely 
cnucized In the hand, the argument is that a casmg of firm coagulum prevents 
swelhng of the fingers and thereby mtcrferes with the blood supply and pro- 
duces necrosis, and prolonged immobilizaboa produces stiffness and a poor 
functional result As m bums of the hands the extent is not sufficient to give 
nse to danger from either secondary shock or taxsmia, there is no indication for 
tanmc aad treatment, and it would appear therefore that treatment m saline or 
anuseptic baths with movements encouraged from the first is better In bums 
of the face, however, when meticulously deancd up, excellent results may be 
obtained with tanmc acid 

Contractures — These are very difliculc to avoid in bums over the flexor 
aspect of )omts In such cases care must be taken to keep the joints splinted m 


360 


SURGICAL HANDICRAFT 


the most useful position, and to apply Thieisch grafts carij The worst con 
tractures are — 

1 Webbed neck, due to scarring following bums on the from of the neck 
drawing down the skm of the chin and pulling on the hp 

2 Those around the eyes, causing ectropion 

3 Flexion contractures of the elbows 

It cannot be emphasued too strongly that superficial bums do not cause 
contractures unless sepsis destroys the islets of epithelium which are present 
beneath the blisters Therefore, contracnircs m these cases should be preventable 
In deeper bums they can still be prevented by early splmtiog and skin grafting 

Keloid Formation —This is an occasional and ^stressing late coiapIicauoD 
Its cause is not undentood, and therefore its prevention is not always possible, 
but It can be minimized by (i) The more frequent use of Thiersch grafts (2) 
The use of X rays X rays are so valuable m itstraming the fibrous tissue over- 
growth that they should be used not only on the first sign of keloid formation, 
but as a prophylactic measure 
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CHAPTER L 

SULPHONAAMDE THERAPY 
By C Allan Bntat 

PREPARATIONS AND INDICATIONS 
The term ‘ sulphonaimdc ’ embraces the whole of this important group of drugs 
It IS unfortunate that the nomenclature of its subdivisions is so complex, largely 
due to proprietary prcparauons 

Sulpbamlamide is available as such, and has at least 32 synonyms, the best 
known being colsulanyde, prontosil album, streptoade, and sulphonaimde P 
All these preparations are idenucal m chemical composition Sulphanilamide 
is employed for streptococcal and B eoh infections It is especially inimical to 
the baeroolyuc streptococcus 

Proseptasme (sya benzylsulphanilatoide) owes its acuon to the release of sul 
phanilanude in the body, and so is somewhat less active, but less toxic, than the same 
weight of sulphandanudc itself Being insoluble, it is only used orally It is recom- 
mended for prophylacuc use and for unnaty infecuons where high blood concentrauon 
IS not needed 

Sulphaoitatolde Preparatiosa for Parenteral Administration.— 
There are a number of proprietary solutions of sulphanilamide m organic solvents, 
but ui many of these the doses recommended ere inadequate If they are used 
theit sulphamlamide content must be known 

Soluseptaslne, a preparation similar to proseptasme, belongs to this category 
and is supplied m ampoides contatrung o 25, o 5, and 1 o g It contams 40 per 
cent of sulphanilamide and depends for its activity upon the release of sulphaml- 
aimde in the body Being practically neutral, it 1$ free from imtant effects 

Prontosil soluble is a red dye now rarely used It also depends for its 
action on the sulphanilamide it produces Tlie blood sulphamlamide rarely 
exceeds 3 mg per cent when this drug is used It is supplied in 5-c c ampoules 
of a 5 per cent soluuon The stains it produces on linen can be removed by a 
solution of sodium carbonate and sodium thiosulphate 

It IS not difficult to prepare a sterile solution of sulphamlamide The solu- 
bility of sulphamlamide m water or salme is i per cent at body temperature and a 
solution of I g of powder m 100 cc. of o 5 per cent sodium chloride should be 
autoclaved at 115° for 30 imnutes and cooled to body temperature betbre 
mjection 

Sulphapyridine (syn Dagenan, M & B 693) is used for meningococcal, 
gonococcal, pneumococcal, and gas-gangrene infections The soluble form is 
M & B 693 soluble (syn Dagenan Sodium) and is supphed m 3-c c ampoules 
conuining i g 

Sulphathiazole (syn M & B 760, Thiazaimde) is used mainly for staphylo- 
coccal infections It is also used m pneumococcal, gonococcal, meningo- 
coccal, and gas gangrene infecuons in cases intolerent to sulphapyridine It is 
difficult to maintam high blood levels of this drug owmg to its rapid elimination 



362 


SURGICAL handicraft 


It can be obtamed m ampoules mntaintng j g /or intravenous use Giving to 
ns relatively strong alkalinity it should never be given intramuscularly 

Sulphadiazine has all the acuvity of sulphapyndine, and because of better 
absorption, smaller doses may be required In adchuon to the group of organisms 
hsted under sulphamlamide, sulphadiazsne is effective against experimental 
infecuons with Fnedlander’s bacillus 

Sulphacetamide (syn Albuad* Sulphacetamide Sodium M & B) is a 
sulphonamide which has been used chiefly m gonon’hcsa and urinary infections 
It can be obtained m 5-c.c ampoules of a 30 per cent solution which, not being 
strongly alkaline, is suitable for intramuscular injection 

Sulphamlylguarudine is a newer sulphonamide, poorly absorbed from the 
gut It promises to be of use in dysenteric infections 

RATIONALE 

Sulphonanudes aie of most value against organisms of invasive character 
undergomg rapid mulupLcauoa and produosg infections which run an acute 
course They arc of less value m infections by orgamsms of loner virulence 
producing oonditiQQS of a chronic and localized nature 

Because most sulphonanudes ate scon excreted, a high hkmd cooccntzatioa 
should be attained rapidly When facilities caost, u is sometimes advisable to 
have an estimation of the concentration of sulphonamide m the circulating blood. 

For blood cstimauoQ 2 c& of oxalated blood is used A fairly accurate micro* 
method using os c c. is now available also The effecove blood concentrauan of 
sulphaoilisude is about 10 mg per too cc Sulphapyndine is effective m lower 
concentrauons such as 5 to 10 mg per 100 cc., though for staphylococcal infectioos a 
concentration of 15 mg per too c & 1$ necessaiy Higher concestraaoos than these 
are needed when sulphathiazole is used 

Sulphonaoudes rapidly And their way into all body tissues, secrenons and 
excretions, including discharges from wounds They do not effea bactem in 
pus, but they assist tn recovery once drainage is estabbshed 

The concentration in the cerebrospinal fluid is generally half to two-tfurds 
that in the blood Sulphonamides are not secreted in the milk in an amount 
sufficient to harm the breast fed infant Because sulphonamides are largely 
excreted m the urme, high unnaiy cooceDtrations are easily obtamed 

DOSAGE AND METHODS OF ADVUMSTRATION 
Small, infrequent doses given on chance without clear indication are useless 
and dangerous In order to obtain a high concentration in the orcuhting blood, 
which is so necessary for effective treatment, four hourly admimstranon day and 
night should be the rule, 1 e , six doses in the twenty four hours Oral admmis 
tranon is preferable in all cases The ublets of all the preparations contain 
o 5 g , and usually at least two tablets are given at each dose If sulphonamides 
are going to be effective they soon show endeoce of this, and a course of treatmait 
should seldom exceed from seven to ten days Sulp haml a m ide may be given per 
rectum in o 8 per cent solution, but high blood concentration is not usually attained. 

In Older to avoid accident excess therapy it is wise to presenbe &Qm day to 
day, or for seventy two or ninety six hours only At the end of each twenty four 
hour penod the amount administered should be recorded It is usual to keep 
on with a dose for several days after the desired effea is observed When 
usmg sulphapyndme and sulphathiazole a high fluid intake should be maintained 
m order to avoid excessive deposition vi crystals in the vinne 
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In all cases, if a second course of sulphonamide therapy is deemed necessary 
agranulocytosis must be excluded before a second course is commenced 

Dosage for Children — Children tolerate sulphonarmdes well and require 
about half as much again per unit of body-weight as an adult If the weight is 
known, a simple rule is to give l gr per pound per twenty four hours Others 
give t g per 20 lb per twenty four hours The weight is difficult to obtain 
during illness, and the following table based on the weight at different ages will 
be found convenient 

A^e Dose m 24 hours 

0-3 months 0 75 g 

3- 6 months 10 g 

6-18 months 15 g 

tJ-4 years 20 g 

4- 8 years 3 0 g 

8-12 years 40 g 

The blood concentration in children is apt to be vanable and consequently 
estimations are valuable In meningococcal infecuons large doses are needed 
Parenteral Administration — ^A$ indicated abote, several preparations are 
suitable for parenteral use, but this method should not be imdertaken lightly 
It IS often preferable to give sulphonaimdes by asophageal tube to paoents who 
cannot swallow 

Sulphaniiamide, because of its low solubility, is not very suitable for parenteral 
miection, and solutions in speaal solvents are also relatively weak Soluseptasine 
IS a good sulphamlamide derivative for intramuscular use 

M & 6 693 soluble is best given intravenously Being very alkaline it is 
irritant, and intramuscular mjeetton should be avoided If it must be so given, 
It 18 wise to inject a hctle novocain before and after the drug 
Thiazanude sodium should only be given btravenously 
Local application of sulphonamide powder si novf widely employed after exasion 
of potenually infected wounds and, mdeed, as a prophylacuc measure m operative 
tnasions A dose of lo g should rarely be exceeded If the powder is blown 
into the wound with an insufflator, this amount will be found more than enough 
for even the largest wound 

TOXIC REACTIONS 

Early Reactions, Not Necessarily requiring Cessation of Treatment — 
Cyanosis (with sulphamlamide) is usually due ro roethamoglobin formation 
This usually can be ignored, but 11 must not be confused with cyanosis due to 
disease If the cyanosis is intense and prt^essive, sulphxraoglobin forwation 
should be suspeaed, and canbe confirmed by spectroscopy Smee sulphides formed 
from sulphur containing foods such as eggs and omons are negligible m amount, 
}! ju iMM jfalJy rjfwssajy so /unhihir ibese Jnodiy but subhate coptamirg medicine 
(e g , magnesium sulphate) must be rigorously avoided Mcthiemoglobin cyanosis 
may be miugated by methylene blue pills, i or 2 gr three times a day, or by a 
single dose of 2 mg per kilo body-weight mtravenously 

Vomiting (with sulphapyridine) is likely K> prevent adequate absorpuon of 
the drug Often it can be avoided by fractional dosage, suspension of the drug 
in mualage, large doses of potassium citrate, and the avoidance of smokmg and 
consupauon Nicotmic acid in 50-mg doses is recommended, though there is 
some evidence that it makes the drug less effecuve Early vomiang due to dis- 
ease is an mSicaiion for parenteral therapy In bter vomitmg sulphamlamide 
may be subsututed for sulphapyndme 
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Later Reactions, coming on after Kve to Seven Days and requiring 
Cessation of Treatment. — 

Sulphortcmnde Rashes are cnmmoo and are usually associated with drug fever In 
children they may cause difficulues m the ddferential diagnosis of the exanthemata 

Sulphathiazole is more prone than other sulphonamides to produce rashes 
One of the lesions it produces is indistinguishable from erythema nodosum, 
and IS often associated mth conjuncnval mjection These cases may show 
photosensitivity, porphymuna, stomautis, and mental changes — the ‘ pellagroid 
syndrome ’ 

Withdrawal of the drug, forcing of fluids, and giving mcotimc aad are the 
methods of dealmg v.^th the rash. Should the primary condition demand the 
continuance of chemotherapy, the sensiuaauon to subsequent doses may disappear 

Hesmatuna —Deposition of crystals in the unnary tract occurs chiefly wth 
sulphapyndine and sulphathiazole, and may lead to lumbar pam followed by 
microscopic and macroscopic hxmatuna, ohguna, anuna, or renal coUc, and 
occasion^y to urolithiasis medicamentosa Dehjdrauon due to vomiimg, 
sweating, diarthcea, and inadequate fluid intake all favour the condition, as alw 
does poor renal fimaion 

Menral Symptoms produced by sulphonamides arc rare, and resemble those 
of bromide intoxication — apathy, delusions, and hallucinations— and they rapidly 
disappear when the drug is stopped 

Dn/g Fner is usually accompaiued by rashes and is most often encountered 
m cases of gonorrhea after seven days* treatment The fever disappears when 
the drug is stopped 

Dscommon, Serious Reactions coming on after Fourteen Days' 
Treatment. — T^ese are granulocytopenia, iuemolytic ansmia, peripheral neuritis, 
and jaundice Leucopeiua is not important unless rapidly progressive to 4000 
per c mm Smee agranulocytosis is almost untoown before the fourteenth day 
of treatment, the fear of producing it by high initial dosage is unfounded. Pn> 
longed suboptunal dosage, however, mcreases the risk of this compheauon 

Hsmolytic aiuemia, with jaundice and harmoglobmima, has occurred with 
sulphamlamide Treatment should be stopped, fluids adxmnistcred, and blood 
transfused Subsequent use of the suiphonamide must be avoided 

SOME INDIVIDUAL INFECTIONS IN RELATION TO SOLPHONAAIIDE 
THERAPk 

Gas gangrene. — 

Prophylaxis — In addition to wovmd excision and serum, the following scheme 
IS recommended i 5 g of sulphandamide or sulphapyndine should be given 
at once, and then, beginnmg two hours later and continuing at 8-hourly mtervals 
ifir4'id(ys', o'yg- sihiuitf ihrgivciy, i^scav* jinpilimavsins* 

should also be used 

Treatment — Sulphamlamide or sulphapyndme should be used as follows - 
2 g at once, followed in 2 hours by i g and then i g 4 hourly for 2 days After 
this the dosage is gradually reduced and the total should be about 35 g 

Urinary Infections. — Sulphamlamide *5 effecQve m B. cofi and B proieus 
unnary infections It aas m an alkalme unne (pH 77) The unnary concen- 
trauon necessary is 50 mg per lOO cc, and even with renal imjjairment this is 
easily obtained by doses of i g 4 hourly since the unne con«ntration is from 
ten to twenty times that of blood A o 8 per cent solution of sulphanihmide in 
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normal jalmc ma> be Uicd for bladder imgation Sulphamlamide »$ of «Iuc 
in urinary t>photd earners 

Gonococcal Infections —{See Chapter LXIV ) 

Mmineococcal Infections — Sulphap)ndine ts the drug of choice and has 
reduced a mortality rate of 25-98 per cent to one of 5 per cent or less, irrespcnn-c 
of age Nine grammes jn 24 hours should be gisen to an adult for three da>'3, 
half the fint day’s dose being given in the first 8 hours The dose is then 
gradually reduced to 3 g a d3> over the next 6 da>'s Doses as high as 3 g daily 
for the first three da>*s ma> be used in infants The follossing table gives the 
dose for dilTcrent ages for the first three days — 

Age Daily Amount 

0-2 yean 3 g 

0-5 yean 4| g 

S-io years 6 g 

10-15 yean 7j g 

15 and oser 9 g 

The drug can generally be gisen as a watery suspension by spoon or tube, 
but mtrasenous inicction may be required Lumbar puncture is only necessary 
for diagnosis and as a test of cure Daily punaure should be avoided smee it 
removes the drug from the theca 

Pneumococcal Infections — A good scheme in pneumonia is to give 2 g 
of sulphapyndinc at once, 2 g four hours later, and t g every four houn for 
forty-eight houn The temperature falls to normal m thirty-su houn unless 
pneumonia ts other than pneumococcal The rate of resolution is not altered 
hut the mortality has been reduced from 20 per cent to 5 to 8 per cent Nicotinic 
avid in 50-mg doses is said to aid the resolution of pneumonia treated with 
sulplupyndine There is little effeet on the organisms of respiratory otarrh 
except II mfluenzg and Fncdlander’s baallus 

Pneumococcal meningitis should be treated as meningococcal meningitis 
and any local focus, eg, ofim media, drained Sujphapyndine is effective 
against alt types of pneumococcal pneumonia and especially Types j, 7, and 8 
Staphylococcal Infections — Because of rapid and irregular absorption 
and elimination, big doses of sulphaihiazolc arc necessary to maintain the recom- 
mended blood concentration of 15 mg per too cc Intravenous administration 
ts often ncces'iry Four grammes should be given 4 hourly for 6 doses, and then 
3g 4-hourIy until 60 g have been given Another method is to give the sodium 
salt in a continuous dnp transfusion One gramme in too c c saline at the rate 
of 25 drops per minute gives 1 g m 4 In staphylococcal septicarmia 

reinnee should not be put on sulphathuzole alone, and 20,000 units of staphylo- 
coccal antitoxin of high anti-leucoadin content should be given 

Other Infections, — Sulphaiutamide has been used m rruny streptococcal 
diseases, but 11 is chiefly effective against those due to h*molyiic streptococci 
It has been used unth success in puerperal sepsis and it should be given to all 
cases m which there is nsk of puerperal infection, though mass prophylaxis is 
not advised It has no action in the toxic phase of scarbtina, though it may be 
useful for the septic and invasivx complications It is of no value m diphtheru 
Virus Infections generally arc not influenced except lymphogranuloma inguinale, 
and possibly other manifestations of lymphopathia venereum Drucclb mfee 
tions, aainomycosis, and erysipelas arc favourably influenced. Sulphonamides 
has c been used w ith some success also tn tetanus, anthrax, and B fltxner dysertcry 
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CHAPTER LI 

THE TREATMENT OF ABSCESSES 
By Hamilton Bailev 
GENERAL PRINCIPLES 

As soon as pus has made its presence manifest, either by the phenomenon of 
fluctuauon or by a softening or bogginess m an area of mduration, no time must 
be lost m giving it an exit Most abscesses should be opened as soon as they 
have declared themselves , and they should be opened freely, with due respect 
to the anatomy of the pans concerned, and m such a position that drainage is 
favoured 

Anssthesia — For the opening of abscesses cvipan anzsthesia (_see Chapter 
XIX) IS unsurpassed 

Mahing the Incision — ^The curved scalpel, generally called a * Syme's 
knife % IS often recommended, but a straight blade 
IS better Whatever knife is used, it should be scry 
sharp The rule is that masions should be made 
parallel to, and not across the direction of, structures 
which It IS desired to avoid. 

Exploration of the Abscess Cavit> —A finger 
IS introduced into the abscess cavity When necessary, 
loculi are broken down in order that subsequent 
drainage may be faalitated (Fig 402) 

Counter-openings — As a rule, abscesses, espea- 
ally acute ones, must be opened where they pomt, 
but this ts very often not the spot which would be 
chosen by the surgeon, who would prefer to make his 
opening at the most dependent part , this may neces 
sitate the making of a counter-opemng by passing a 

Fg A02 —A finger i, in director through the sac from the upper pointing aper- 

troduced mio th» abscess awey tUTC to the bottom of the cavitv, and cutting down 

and IS used to explore and when , _ , 

necessary break down locul Upon the poutt ot the instrument, SO held that It can 
be felt there through the skin 

Obtaining a Specimen for Bacteriological Examination — Before 
commenang the operation it is a good practice to have in readiness a sienle 
test tube so that a sample of pus can be collected 

Hilton’s Method — If important structures are likely to be encountered or 
injured, Hilton’s method should be employed tins consists m masing the tissues 
down to the deep fasaa and insertmg a director into the most prominent part of 
the swelling, or where fluctuauon is most obvious, until the pus flows along the 
groove The opening is then enlarged with sinus forceps or Spencer Wells 
forceps, until a track of sufficient size has been established When once the 
opemng has been made, it is usually unnecessary to do more than msert a drainage 
tube 
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Drainage — All acute abscesses require drainage, though the duration and 
form of this drainage vary m individual cases Generally a rubber tube of fair 
size is the best, but where the bleedii^ is piofiise, or where the position of the 
abscess is unsmtable for tube drainage, vaseline gauze should be substituted 
In such cases care should be taken that the gauze is nor tightly packed into the 
cavity 

After-treatment — Irrigations of the cavity through the tube once or twice 
daily are of value, the tubes being gradually shortened as the cavity closes 

Ferozide of hydrogen, though of undoubted value, must be used with caution 
When brought into contact with protein oxygen is given off, and if there is not a ready 
exit the gas so generated may force its way through the walls of the abscess mto the 
cellular tissues 

Drainage should not be too prolonged, since a tube is a source of irritation , 
sinuses are often caused by a too zealous adherence to the tube When the 
temperature has been normal for three days, when the discharge has become 
clear, it is tune to withdraw the dram 

Rest is an important factor in the healmg of abscesses Neglect of this 
detail IS another cause of troublesome smuses The part should be immobilized 
as far as possible SpUnts, bandages, or whatever apparatus may be most suitable, 
should be applied 

77 i« 'Closed' Method of the After-treatment of Superfiaal Abscesses — When 
pus has been evacuated the area 1$ covered with flexible adhesive plaster or a 
Viscopastc bandage, and, if necessary, a spimt ts applied When the discharge 
oozes through it is washed away with soap and water, but the bandage is not 
removed for a week, and nothing ts applied over the bandage which might lusder 
free evaporation , the freer the evaporauon the less the discharge When the 
abscesses occur m soft tissues, such as the neck or the buttock, and a Urge non- 
collapsible cavity results, the abscess cavity is packed with vaseline gauze before 
the Viscopastc bandage is appbed It is necessary to remove the pack every 
five days After drying the skin with surgical spirit it is again covered up with 
Viscopaste bandage or in certain cases with flexible adhesive plaster 

TREATMENT OF SOME SPECIAL ACUTE ABSCESSES 

Deep Cervical Abscess — Early recognition of the presence of pus beneath 
the deeper fasci® of the neck is of the highest importance, yet sometimes it is 
extremely difficult , the pus is so confined and so deep, and there is often so much 
general swelling, that fluctuation cannot be made out 

Constitutional disturbance is generally great, and the temperature chart will 
be evidence of the formauon of pus If a localized induration can be felt, make 
a 2-inch masion at the anterior border of the siemomastoid (Fi^ 403) Inase 
the deep cervical fasaa and gently search with the finger and a blunt direaor for 
pus, having due regard to the great vessels 

Suppurating Cervical Lymphatic Glands — In deabng with this common 
condiuon one can usually delay operation with safety and advantage until the 
centre of the swelling is soft, or until the overlying subcutaneous tissues become 
cedematous A comparauvely small masion is made, and the abscess is opened 
by Hilton’s method Tube drainage is employed 

Abscess of the Breast — In cases of acute suppurauve mastius there is no 
occasion to hurry to open the breast Large magnesium sulphate fomentations 
are applied and the patient is given a dose of morphia, for in all probabibty she 
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h2s not had much sleep owing to the pain If she is feeding her child it must 
be weaned and the healthy breast emptied by a breast pump The milk secretion 
IS minimized by givmg saline aperients and atropine 

The breasts are examined dmly In a few cases, imder the treatment outlined 
above, resolution will occur In the inajonty one will see the blush, tenderness, 
and mduiaaon become mainly confined to a 
quarter or, at the most, half the breast — usually 
the lower half Fluctuation should not be atoatted , 
It IS usually wise to wait until there is some 
semblant^ of localization 

Open Operation — The first innsion is made 
in a line radiatmg from the mpple mto that 
quadrant which is deemed most mdurated (Fig 
404) When necessary, counter-openings are 
made 

The Closed Method of Treating Breast 
Abscesses — ^This method of treating breast 
abscesses offers certain advantages — 

1 Secondary infection 1$ largely avoided 

2 The method is practically painless 

3 It necessitates very httle sbUed nursing 

4 Scar formation is reduced to a nuiumum 
The Operation ‘—Vndtr gas or evipan anas- 

ihesia a single incision | in in length is made 
at the most dependent poruon of the mdurated area The finger is mserted 
and loculi of the abscess cavity are broken down A ^-in drainage cube is 
mtroduced mto the cavity The edges of the wound are approximated snugly 
around the tube by a single siLcwonn-gut sutch, which passes also through 
the side of the tube, anchormg « mto posiuon The tube is cut off nearly flush 
with the skin Into the large tube is passed a small J-m drainage tube with a 
number of perforations near its distal end The small tube is then fastened to 
the large one by a fine silkwonn-gut sutcb, which also senes 10 dose the hole 
snugly m the gauze about the tube The patient is now allowed to come out 
of the aniestheuc 



Fit 40J — Inniion for op«un| t 
dc«p nrneal tbs«eii 



Dressings — A hberal amount of Buffed up gauze is arranged o\ er the sasehne- 
gauze-protected breast This in turn is covered by a large piece of oiled silk 
Through these layers is brought the small tube 'The whole is supported by a 
many tailed bandage, which encircles the upper abdomen, both breasts, and the 
opposite shoulder (Fig 405) The reader may be thinkmg that this is com- 
pheated and unnecessary, but the whole pr«:edure is earned out in a very few 




ABSCESSES 


369 


minutes if the simple requisites are got ready beforehand The boon of this 
method becomes apparent in the supreme simphcity of the after-treatment 
After-treatment — ^The paoent hes m bed in a comfortable semi-recumbent 
position Every four hours a measured quantity of Dakm’s solution is injected 
down the tube {Ftg 406) The overflow is automaucally absorbed mto the fluffed 
gauze If necessary, this mstillation can be done by an unskilled nurse, or even 
by the patient herself The dressing is not disturbed for twenty-four hours 
At the end of that tune the many-tailed bandage is loosened and the fluffed 



wtien net in uie In pnetiet the free ehtceit cavity hu been atcenained at 

end of the tube it wtaeped up id a the tune of operation Thu quantity 

piece of giu7< moittened with Dakin t 11 iniected down the imall tube every 

•oluuon. four hours The overflow tuns out of 

the Urpe tube and it absorbed by the 
ceuzo The iejer of vasebned eauae 
protects ihe sun fcora the imuiing 
effect of the fluid 

gauze IS changed Providmg the temperature chart is satisfactory, and the 
patient does not complain of discomfort, the inner dressing of vaseLne gauze 
and the tubes are not touched This labour-savmg, pam-spanng regime is 
followed until the fourth or fifth day, when the surgeon himself removes all 
dressings and usually takes out the tubes 

More Remote After-treatment —A fresh piece of vaseline gauze, which is so essential 
in preventing cutaneous erosion by the Dakin's soluuon, is applied By means of a 
rubber catheter the abscess cavity is washed oat with the solution twice a day It will 
not be Jong before irrigauon need be undertaken but once a day By approJamaiely the 
tenth day the wound presents a healthy, granulating appearance, but there appears from 
time to ume some seropurulent discharge, probably admixed with a little leakage of 
secnfibd Titlb. Ttit Vki'as •& ’tmOixL -vway wdi •ki/ectavn -iiAoiti •» 

one half or quarter strength The tune has now arrived for the vaseline gauze square 
to be discarded It is usually advisable to keep a wisp of vaseline impregnated gauze 
in the mouth of the wound for a day ot two 

Convalescence — The only dressing now required « a piece of dry folded gauze 
over the wound, kept in place by adhesive plaster The patient can get up, wearing 
an ordinary brassifere for support There is always a considerable indurated area in 
the breast at this period, and it persists ftu some ume 

Axillary Abscess. — Abscesses of the axilla must be opened promptly, for 
the pus tends to extend along the path of the nerve-trunks into the neck The 
site of the incision will depend upon the situation of the pus In acute abscesses 
pus usually hes under the pectorahs mcqor 
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Abduct the arm fully Make an incision quite 2 in long just below the fold 
of the pectoralis major (Fig 407) 

Hilton’s Directions Jar Opening a Deep Abscess in the Axilla —Cut through the skin, 
cellular tissue, and fasaa of the aalla about half an inch behind the axillary edge of the 
great pectoral muscle At that part we meet with no large blood vessel Then posh 
a grooved director upwards into the snellmg m the axilla , tf you watch the groove in 
the director, a little stream of pus will show itsdf Take a blunt pair of forceps and 
run the closed blades along the groove m the director mto the swelling Now open 
the handles and so tear open the abscess 

In late cases, when the whole axilla is merely a bag of pus, an masion into the 
lotser part of the middle of the space will be found convenient 

Suppurating Glands of the Grom (syn Bubo) — ^This term is applied to 
all glandular or periglandular abscesses of the femoral and inguinal glands The 
exating causes are various In children, a 
sore heel or inflamed scratch on the leg often 
produces suppuration m the femoral group 
of glands 

In adults, the most frequent causes of 
buboes are gonorrhota and soft chancres 
These buboes are almost always abscesses 
around the glands, which run a subacute 
burrowing course 

Buboes should always be opened early, 
from the tendency they have to form long 
fistulous tracks in the cellular tissues A 
sertical masion is made, and the abscess cavity 
kept open, so that it may heal from the bottom 
M^y buboes, paruo^ly those assocuted 
with soft sores, nm such a chronic course 
that some surgeons prefer to dissea out the 
affected ^ands After the glands have been 
removed, every bleeding point is ligatured and the mtenor of the wound is 
spnnkled with sulphonamide powder The wound is closed without drainage 
and firm pressure applied by means of stnps of flexible adhesive plaster 

Popliteal Abscess — This ames most rotranonly ftom an infection of the 
lymphatic glands of the popliteal space, via the lymphaucs, from a sore on the 
heel 

A free masion is made on the lateral aspect of the space parallel to the tendon 
of the biceps Pus is evacuated and the space drained by a corrugated rubber 
strip or a length of vaselme gauze , a ngid rubber tube should not be used m 
this situation 

JAfiftrifs — no ramnnxcaiu: Vtiuddi •puiHtmg tA rm 
ischiorectal abscess be awaited A brawny induration about the base of the 
ischiorectal fossa is sufflaeot mdication that an incision is necessary With 
the patient m the hthotomy position an ample cruciate masion is made over the 
base of the fossa (.Fig 408) The mosioii is enlarged until tt extends from the top to 
the bottom of the abscess, and from side to side The triangular flaps are hfted 
up and each is excised along its base (Fig 409) When the medial flaps are 
exased care is needed to avoid injuring the sphmaer muscle The skm is 
exased to a point just within the anal canal The abscess is explored with ih- 
finger and any septa broken down lagatures are avoided as &r as possible 
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When the abscess js bilateral both sides should be opened up by the technique 
descnbed, together with the communicating track A flat moist dressing soaked 
m flavine or a saturated solution of magnesium sulphate is applied to the wound 



"Die cavity is not padted Hip baths can be comroeoccd on the folloinag day 
m most cases No pluggmg is used in the afief'treaimem 
Alveolar Abscess.-— See p 446 
Retropharyngeal Abscess.— See p 409 
Peritonsillar Abscess.— p 408 
Psoas Abscess.— See p 343 
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CHAPTER LII 

CARBUNCLES AND BED-SORES 
By McNeill Love 
CARBUNCLES 

Local Treatment.*— In the earliest stages this consists in an effort to present 
suppuration Thus the area of initial induranon should be treated by Klapp’s 
suction bell, applied for five minutes three or four tunes a day The passive 
hypenemia so induced occasionally aborts the process and resolution follows 
In the early stages of a carbuncle the application of an elastic plaster may abort 
suppuration The plaster acts as a splmt, and if the resistance of the patient 
can be raised to an adequate level the local tofiammation may then resolve A 
patient who is threatened with a carbuncle of the face or Iip must be ordered to 
remain indoors until localization has occurred) so that he can be under constant 
treatment and skilled supervision Carbuncles m this situation are fraught with 
danger of thrombosis of the facial vem, and emension to the cavernous sinus, 
which IS almost invanably fatal Also the patient must be warned not to squeeze 
the carbuncle in the hope of evacuating pus, as squeezing any infected zone 
devitalizes the traumatized tissues and encourages the spread of infected emidate 
In the early stages, and sometimes later, superficial X rays are very comfortmg 
and exert a beneficial effect They are appbed in a half erythema dose (approxi- 
mately 200 r units), which is repeated at the end of the weefc Infra-red radiauon, 
twice daily for a period of twenty mmutes, is a useful adjunct to other methods 
of treatment 

When suppurauon is evident, local treatment is directed towards limiting 
the spread of infection Various compresses are used, one of the most effiaent 
being gamgee soaked m a hot solution of hj'pcrtomc saline or a lo per cent 
solution of sodium sulphate This is covered with jaconet and a voluminous 
cotton wool dressing A hot-water bottle or electnc pad assists in main tainin g 
the temperature Unless dressmgs can be changed at frequent intervals a paste 
of glycerin and magnesium sulphate is more efficaaous The surroundmg skm 
should be protected with some antiseptic preparation such as ung hydras 
mtrat dil or Dettol cream so as to discourage auto-moculation 

In spite of precautions the surroundiog skm is apt to become sodden and 
infected if moist dressmgs are used, therefore some surgeons favour a dehydrating 
apphcalicm such as gentian violet, i pet cent m equal paits of spmt and water, 
or ‘ Bonney’s blue ’, which is composed of i per cent methyl violet and i per 
cent brilliant green m equal parts of indvistnal methylated spirit and water 
These preparations are applied thnee daily, and the affected area is exposed to 
the air, uncovered by any dressing 

A method of walling off the infection consists m the mjecoon of blood around 
affected areas Gas and oxygen or evipan u adnumstered, and 20 c c of blood 
IS withdrawn from the patient mto a synnge containing 2 c c of 2 per cent sodium 
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Citrate The blood is injected at vanous points around the carbuncle, each 
injection commencing m the subcutaneous tissue and ending in the necrotic 
area A clean needle should be used for each injection m order to prevent auto- 
mfection Autogenous blood arcummjection is a procedure which should be 
adopted more frequently, particularly in the early stages 

The practice of excismg a carbuncle, formerly much m vogue, is now super- 
seded by conservative measures, with the exception that exasion is very occasion- 
ally indicated if necrosis of tissue spreads rapidly m spite of treatment, m which 
case It somewhat resembles Cancrum ons In an endeavour to limit the spread 
of infection either the whole carbuncle, or more commonly the edge which is 
extending, is freely exased, and the resulting wound is packed with gauze soaked 
in i-iooQ fiavme solution 

General Treatment. — ^This deserves careful oinsideration, as the progress 
largely depends on the general resistance of the patient If the patient is a diabetic, 
suitable doses of insulm and an appropriate diet ate prescribed ‘ Tomes ’ are 
admimstered, such as manganese, iron, or quinme, with due regard to the enfeebled 
digestion of old people Intravenous or intramuscular injections of collosol 
manganese are sometimes useful Stimulants are advisable, and are given m any 
form palatable to the patient The old-fashioned treatment of a bottle of port 
a day has much to recommend it in debilitated subjects The diet must be 
appetizing, and good nursing may turn the scale in the favour of a debilitated 
patient Fresh fruits and vegetables are desirable m order to supply an ample 
quantity of vitamins Cakes, sugar, lams, and sweets are reduced to a minimum, 
as patients do better on a low carbohydrate diet An ample fluid mtake is 
important Blood examination may reveal an unsuspected ansmia, which may 
even justify a blood transfusion 

In some cases good results are obtained from vaccines The initial dose is 
100 milhons of stock staphylococcal vaccine, followed by 250 millions four days 
later The oral administration of horse-serum u recommended by some surgeons 
Sulphur and yeast (vitamin B) are supposed to have a benehcial effect, but the 
results ate very doubtful and these substances are now but rarely prescribed 
With regard to chemotherapy, sulphathiazole represents a disunct advance in 
the treatment of carbuncles (see Chapter L) 

BED-SORES 

There are four factors which encourage the formation and development of 
a bed-sore these are pressure, trauma, malnutrition, and maceration of the 
skin 

Prevention — 

Pressure — Bed sores almost always occur over bony prominences, notably the 
sacrum, coccyx, scapuis, elbosvs, and beels, and, if the patient spends much tune on 
h)s side, the great trochanters Frequent change of posture is the obvious method 
of redistnbuung pressure A healdiy person normally changes his posture at frequent 
intervals, espeaally if lymg on a hard suifoce, and the nurse should arrange that a help- 
less patient lies on alremate sides for an hoar or so daily, at the same time keeping 
a watchful eye on the skin over the great tio^anters Redistribuuon of pressure can be 
obtained by the use of a water bed Boards should be placed beneath the mattress so 
as to support the water-bed, which is half filled with « ater at a temperature of 100“ F 
The water-bed is covered with a blanket, maduntosh, and sheet, with a draw-mackintosh 
and draw sheet under the buttocks Even distribution of pressure is best obtained 
if the patient is nursed on a sponge rubber type of mattress This adds to his comfort 
and the mattress is very durable, Air ciulu^ are valuable in some cases, espeaally 
foe protecnon of the heels In this connoaon much comfort will be derived from a 
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pillow under the knees (commonly known as a ‘ donkey which allows some pressure 
to be borne by the back of the thighs and calves, and the flexion of the knees allows 
pressure to be borne by the under surface of the heels rather than by the more suscept 
ible posterior pomon. Conon wool ‘nests*, or nngs cut from a sheet of sorbo rubber 
form useful protections for the bony proimneoces of the back and troebanten In 
order to mcrease the area available for pressure beanng, the normal curve of the spine 
m the lumbar region should be utilized An air cushion or soft pillow should be inserted 
beneath the hollow of the back, so that the skin m this region shares m the burden of 
pressure beanng Air cushions of too small a size are apt to cause cedema, and air 
cushions which are horse shoe m shape (Dunlc^iUo) are safer rh.ui circular ones 

Traima — Injury to the skm, unless already present, is alsvays preventable Common 
causes, which should be avoided, include wnnkling of the draw sheet, which must be 
kept taut, or maladjustment of such supports as nngs or pads, which are utilized to dis 
tnbute pressure An abrasion due to an overlain biscuit crumb is a tradition^ cause 
of a bed sore Small pieces of gni m the dusting powder are apt to cause abrasions of 
the skm If the nurse rubs the powder into the skm at all vigorously, minute excona 
aons are likely to occur, and if othet factors are favourable a sore may result Therefore 
only powders which are carefully refined and of good quality should be used Damage 
to the skin is sometimes due to lascmoa of a bed pan, or to vigorous temoval of an 
abdominal binder without raising the patient from the bed ProtecQon of any specially 
vulnerable areas by means of ELastopIasc is of great value The plaster must not be 
stretched before application, and is applied where bed sores are to be expected 

Alalnutntion of tht Skm — Constant atienaon by the nursing staff is necessary to 
maintain the nutntion of the skin at the highest possible level Once a day, or more 
often if the condition of the paaent permits, the nurse or nurses should roll the pauent 
on to his side and attend to the back, which is sponged, dried, rubbed with astringent 
and finally powdered Most nursing seboob use their own favourite preparanoo, and 
among those commonly used may be mentioned brandy, eau-de-OIo^e, and varying 
streo^s of alcohol, usually is the form of surgical spint It miut be meoDoned that 
methylated spine is definite^ harmful, as it contains substances which are liable to 
irritate the s^ After the nn«l rubbmg the skm is dusted with some powder, such as 
dermatol (bismuth subgaUate), talcum powder, or equal pans of bone acid, zme cade, 
and starch, carefully prepared so as to exclude gnt If the patient is loeoBonent, the 
treatment outlined above tnay be required several tunes a day In the case of cord 
mjunes, anasthesia, which permits painless damage to the skm, is a more potent fiictor 
m the ptoductioa of bed sotes than trophic or nutnoonal distuibances 

Moeeratian — ^Maceranen of the skm is liable to result ftom sweat, unne, fsces, or 
pus Sodden skin is partinilarly vulnerable, and every effort must be made to keep 
the skm as dry as possible In the case of spinal mjunes, incontmence of unne in the 
male is dealt with by keeping a unnal m position, while m the female, or m rases assoa 
ated with discbargmg wounds, absorbent matenaJ and mackintoshes can be arranged 
so as to protea the adjacent skan In the rase of a male suffermg from a cord mjurj 
with overflow, soiling by unne can be prevented by the following simple appliance, 
recommended by G M Astley, of Philadelphia A piece of rubber tubing is secured 
by a ligature or rubber band to a pcifotaied condom. The condom is applied to the 
perns and aas as an eSaent unnary conduaor, and it is un^ened by movements 
of the patient 

l,oc3l Treatment — Bed sores occur m one of three more or less distina 
stages threatened bed sore, inevitable bed sore, and actual ulcer The 
last stage vanes from superficial ulceration to cictensive destruction of skm, 
fasase, muscles, ligaments, and even bone It is a remarkable and fortunate 
fact that even when an ulcer has reached ^lastly dimensions the patient js often 
quite unaware of the excensit e destruction of his tissues 

Stage I Threatened Bed sore — ^Erythema of the skm, which disappears on 
pressure, is the earhest mdication that a bed sore is impendmg At this stage 
moist dressings or ointments are contra indicated, and reliance is placed on the 
prophylactic measures already outlined, combined with some preparation which 
will b^den the skm if it is unduly soft For this purpose the application of 5 per 
cent silver nitrate in distilled water is useful Another preparation which is 
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recommended at this early stage is equal parts of tmeture of catechu and liquor 
plumbi subacetatis 

If the skm is harsh or dry, as over the lieels or elbows, then some protective 
covering may prevent the development of a threatened bed-sore For this 
purpose flexible adhesive plaster is excellent, providec^ that it is not stretched 
before application and that it is appbed smoothly 

Stage JJ Jnevtiahh Bed-sore — ^Ulceration is imminent when redness and 
congestion appear and are unaffected by pressure This mdicates capillary 
thrombosis, and mevitable necrosis Treatment now resolves itself into mmmuz- 
jng the amount of destruction of tissues, and general principles of treatment 
must be utilized to the full In most cases the best form of local treatment is the 
tannic acid spray used as for bums A freshly prepared 5 per cent solution m 
distilled water is sprayed on at hourly intervals, and the affected sur&ce is dried 
by means of an electric hair-dner or by exposure to dry heat from electnc lights 
suspended from a cradle A tough and adherent coagulum forms after about 
twenty applications 

Stage 111 Ulceration — ^This final stage of bed sores presents an anxious 
and consent problem to those who are responsible for the patient’s welfare — 
anxious, because bed-sores are apt to spread in an alarming manner, and toxic 
absorption adds to the other burdens which the patient has to bear, and constant, 
because treatment may require almost daily variation according to the progress 
of the ulcer As a general piinaple, when actual ulceration is present, ointment 
and other greasy or oily preparations are unsuitable 

la early cases of utcerauon treatment by flexible adhesive plaster is always 
worth while Two pieces of the plaster are applied, so as to cover the ulcer 
and the sunounding skin If the sore 1$ of greater diameter than the width of 
the bandage, two pieces are applied side by side, and held together by other 
pieces placed at right angles The flexible adhesive plaster should not be stretched 
before it is applied, and is left m position until it is loosened by the dischai^, 
which may be at any time from one to several days The loose plaster is removed, 
the ulcer is cleansed with sterile gauze, and the plaster then reapplied This 
process is repeated as often as necessary The virtues of this method of treatment 
are that granulations are uninjured by frequent dressings, and possibly the 
retamed discharge possesses a protcolyac power which hquefles dead Ussue 
Thus the flexible adhesive plaster treatment of bed sores resembles Wmnett 
Orr’s method 10 dealing with acute osteomyelms A further advantage of the 
plaster treatment is its simpliaty, and that no very skilled nursing is needed 

Occasionally these protective measures fad, especially m acute cases of bed- 
sores associated with a spinal lesion Extending bed sores, when protection by 
plaster has failed, are the only variety which call for the use of moist applicauons 
Various antisepucs are suitable, sudi as flavine, eusol, or dettol If surrounding 
ussues are inflamed, an occasional bone fomentaUon is advisable, but care must 
be taken to avoid maceration of the skin It is wise to change anuseptics every 
few days, especially if local improvement is disappomtmg As m the case of 
any infected wound, orgamsms appear to become immune to any one antiseptic 
after prolonged use 

^?^en the stage of healing is reaidied, and discharge becomes serous, the 
applicauon of 10 per cent ichthyol m glycerm usually expedites healing in a very 
satisfactory manner, in fact, this ptepaiatioa gives good results with most 
varieties of infected wounds after the acum inflammation has subsided At a 
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later stage more sumulatmg dressing are uuiicated, so as to encourage growth 
of epithelium , and red louon or equal parts of zinc oxide and resin ointment 
should be apphed Infra-red radiatxoa twice daily often c han ges indolence 
into activity The question as to the advisability of skin-grafting is deeded on 
general principles 

General Treatment. — This is important, as the recuperatiie powers of 
the skin, as well as other tissues, depend to some estait on the nutrition and 
well being of the patient Fresh air, bright surroundings, adequate nourishment, 
and suitable medicines are all important Insulm is worthy of consideration, 
eien in non-diabetic patients, and it is remarkable how m some mdoicnt sores, 
heahng commences and contmues two or three days after the iniual injeoion. 
The usual dose is 5-10 umts three times a day This method of treatment docs 
not seem to be widely recognized, and is always worth a trial when local 
measures are meetmg with bttle success 
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CHAPTER Un 

THE TREATAIENT OF INFECTTONS OF THE HAND 
By Hamilton Bailey 


Pre-operative Treatmezit. — In the preliminary stages (i e , when it is 
hoped that an infection may be aborted, or when it is as >et impossible to decide 
the location of the pus), a Bier’s bandage is applied to the arm {Fig 410) in 
such a way as to produce congesuoo, but there 
should be no blueness or duskiness If pain is 
increased by the bandage, the bandage is too 
tight The bandage is left on for from 12 to 
24 hours, during which time sulphaiulamide is 
prescribed 

INFECTION OF THE TERAUNAL PIRP 
COMPARTMENT 

The pulps of the fingers and thumb are 
subjected to more pricks, and therefore infecuons, 
than any other part of the body Nature has 
provided in this situation a closed fescial com- 
partment which extends from the tip of the digit 
to the level of the epiphysial line of the terminal 
phalanx {Fig 411) 

Treatment— I f treated correctly, tnfecuon 
of the terminal pulp compartment is seldom 
serious When tenderness is most marked over 
the pulp compartment, it is permissible to wait 
for localizauon of pus When the pulp feels indurated is the tune to open it 
In the whole realm of surgery there is not a more heinous offence than to incise 
downwards through the pulp into the tendon-sheath The inazxon nmst on no 
occownt extend tn a proximal direction farther than half an 




inch from the terminal flexor crease 

The Transfixion Operation — A tourniquet m the 
shape of a rubber catheter 1$ placed around the base of 
the digit Keepmg half an mch distal to the lermmal 
dexion crease, two incisions are made, one on each side, 
2 mm m ftont of the nail edge The knife, which should 
be a narrow-bladed one, is thrust through the pulp 
space from one mosion to the other with its blade 


directed towards the finger-tip (Fig 412) If pus is not 
found. It probably hes more superficially in the pulp 


space, so with the scalpel in the transfixion inasion, cuts 


arc made forward mto the pulp, care being taken not to perforate the skin. 


A through-and-lhrough dram is left 10 position and the tourniquet is removed 
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The best dressing is a Viscopaste bandage, and a wooden spatula makes an 
excellent dorsal splint The patient is given an arm sling and told to report 
next day If a Viscopaste bandage has been used there is no need to disturb 
the dressing until the third or fourth day, when the dram is reraovei A flexible 



Fg 412 ~The Daiulizionopention for (erflunal pulp , pace infection 


adhesive plaster bandage is then appbed directly to the finger and is changed 
every third or fourth day, or oftener if the discharge 1$ profuse 

Compheatiem — If the wound has not healed within fourteen days a radio- 
graph should be taken If necrosis is ptoceedmg, the purulent discharge will 
contioue until the diapbysis can be picked out of the wound as a sequestrum. 
A weekly X ray examination will aid in deiemumng when the sequestrum has 
separated 

PARONYCHIA 

Orgamsms gam entrance through a hang nail, and the tissues about the 
base of the nail become inflamed Suppuiauon follows frequently, and m 63 
per cent of cases pus accumulates under the nail, as well as beneath the cuticle 
Treatment — Early operation is indicated Lateral masions are made 
(Fi/ 413, a), and the flap is turned back In order to keep the flap elevated a 
wisp of gauze soaked in paraffin is inserted under the flap (Fig 413, fc) In very 
early cases one lateral incision may be suffiaent, but n js wise to err on the side 



of radicalism A Viscopaste dressing will be found most satisfactory On the 
third or fourth day the wisp of gauze is removed and the flap allowed to fall bacL 
A dressing every third or fourth day is all that is required if this method is 
employed 

fVfien there ts Pus under the Nail — In addition to the above, the base of the 
nail (Fig 413, e) should be removed m the following way after the flap has 
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been turned down, one blade of a pair of scissors is inserted under the base of the 
nail, and the portion B is removed It is unnecessary and hannful to remove A 
unless It IS detached The portion A will exerase a protective action until the 
new nail grows up and forces it away, a process which takes about two months 

SERIOUS INFECTIONS OF THE HAND 
Senous infections of the hand fall pamcularly into three categones (i) 
Lymphangius , (2) Suppurative tenosynovitis , (3) Fasaal space mfecuons 
TTie third group is often a sequel of the second 
UrMPHANCmS 

Organisms, almost always streptococa, gam entrance through an abrasion 
which may be minute A portion of the band unmedutely adjacent becomes 
swollen and pamful, and there is often 
considerable elevation of the tempera- 
ture Later, red streaks, so character 
istic of lymphangitis, can be seen 
coursing up the aim It is of cardinal 
importance to distinguish lymphangitis 
from suppurative tenosynovicis and 
fasaal space mfecuons TTie two latter 
condiuons require urgent operauon, 
while m lymphangius, at any rate in 
Its early stages, masion 1$ highly 
mischievous 

SUPPURATIVE TENOSYNOSmS 
It IS of fundamental importance to 
be able to visuaUte the surface anatomy 
of the tendon-sheaths and their con- 
nexions (Ftg 414) 

The essential signs of an infected 
digital flexor tendon sheath are (t) 

Swelling of the finger , (2) Flexion 
of the finger with exquisite pain on 
extension, (3) Tenderness, maximum 
over the infected sheath 

The pomt of maximum tenderness is 
found by palpating systcmaucally with some blunt pointed instrument A burnt 
march-stalk with the loose charcoal removed answers the purpose admirably 
The greatest swellmg does ml necessartfy indteote the fosstion oj the pus Fre- 
quently there is edema (swelling) of the dorsum, whereas in 90 per cent of cases 
Ae pus bes on the palmar aspect (Edema gives nse to pitting on pressure If 
pus IS present, mduiauon of the ussues can be felt 

Senous as it is at all times, suppuiauve tenosynovius becomes a lesion of the 
first magnitude when the tendon-sheath of the thumb or the little finger is involved 
In the case of the little finger the ulnar hurra (the palmar bursa of Bntish anatomy) 
will almost certainly be imphcated quickly If the mfecuon is primanly m the 
flexor tendon-sheath of the thumb, the radial brtrsa (syn sheath of the flexor 
poUicis longus) must be simultaneously infected along its whole course — that is, 
right up under the antenor annular ligament to above the ivnst (see Fig 414) 



Fir 4I4<— The fiexor tendon ibeeths of 



38 o 


SURGICAL HANDICRAFT 


Nor :s this the t^hole gloomy story If the tendon sheath of either the thumb 
or the little finger becomes infected, there is an So per cent chance that withm 
forty-eight hours there will be total infecuoa of both the ulnar and radial buisz, 
for, as shown m Fig 414, there is usually an mtercommumcatmg channel between 
them 

Signs of Involvement of the Radial Bursa. — 

1 Flexion of distal phalanx of the thumb with ngidity 

2 Swelling )U5t above the antcnoi annulai ligament. 

3 Tenderness over the Sezor poUicis longus sheath 
Signs of Involvement of the Ulnar Bursa — 

1 (Edema of the hand, especially the dorsum 

2 Fullness of the palm, but the concavity is still present 

3 Fullness immediately above the anterior anmdar ligament 

4 Kanavel s sign — a point of maximum tenderness oi er that part of the 

ulnar bursa lymg between flexion creases (r« Fig 414) 

General Prmctples in the Treatment of Suppurative Tenosynovitis — - 
Effective drainage must be instituted at the earliest possible moment Gas 
and-oxygen or evipan anixsthesia is employed The hand is raised for three 
nunutes and a tourniquet ir applied to the forearm The hand is placed upon a 
small table and the surgeon sits down to operate The infected tendon'Sheatb 
should be opened widely, not exactly m the 
middle lue, but somewhat to one side of 
It The middle line is aroided m order to 
prevent, as far as possible, prolapse of the 
tendon during the later stages of treatment. 
In early streptococcal cases there is vety little 
pus withm the theca, but the sj'Donal fluid 
IS shghdy opalescent or tinged with blood 
A Consideration of Individual 
Tendoo'Sheaths from the Point of 
View of Trea tm ent. — 

The Index Finger — The sheath should 
be opened somewhat to the radial side 
(Fig 415, I), unless it has been shown at 
the clinical examination that the lumbneal 
canal between the mdex and middle finger 
IS mvohed In any case, as soon as the 
sheath has been opened pressure should be 
exerted over the second lumbneal canal and 
over the thenar space , if pus wells out of 
either of these spaces, « must be drained. 

The Middle Finger — One must deade 
upon which side to open the sheath so as 
to be able to dram the appropriate lum 
bncal canal by a suitable short extension 
In doubtful cases the ulnar side is chosen 
(Fig 415, 2 ) As soon as the sheath 1$ 
opened, pressure is exerted over the mid- 
palmar space, and if pus wells out the 
space Uiould be drained. 
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The Ring Finger — The same pnnaples govern this finger, with the exception 
that when m doubt the radial side is ^osea 

The Lieile Finger — ^The sheath is opened (Fig 415, 3) , pressure it then exerted 
over the ulnar bursa If pus exudes, the ulnar bursa must be opened 

Drainage of the Ulnar Bursa — ^TTic method is important The h5TJOthenar 
eminence is inspected , the inasion runs down its centre rather nearer the radial 
side It begins at the distal flexor crease, and ends ]ust distal to the first crease 
encountered at the wrist (Fig 415, 3) A pad of oedematous fat bulges into the 
wound , this is dissected away A director is then passed from the sheath of the 
little finger into the butsa, which is opened along us length as near to the ulnar 
side as possible When the antenor annular ligament is reached, pressure is 
exerted above the wnst , pus is usually present here It is advisable to divide 
the antenor annular ligament The forearm must he drained as desenbed below 
As a general rule, if the mfcction has been present more than forty eight hours, 
there should be no hesitation m opening the radial bursa, which is so often 
implicated 

The Thumb — The sheath, opened somewhat on its radial side, is followed 
through the muscular masses of the thenar cmmcnce (Fig 415, 4) The tendon 
lies nearer the palm than one is meUned to think The dissection is earned down 
towards the wrist until a point a tkumb't breadth distal to the antenor annular 
ligament is reached The dissection then ceases abruptly, for the motor nerve 
to the thenar muscle crosses the sheath between this point and the antenor annular 
ligament The forearm must be drained as described below Once more, as a 
general rule, if the infection has been present for more than forty>eighi hours, 
there should be no hesiuuon m opening the ulnar bursa, which is so often infected 
as well 

Involvement of the Forearm from the Hand.— The spread of pus from 
the hand to the forearm occurs along the plane between the flexor profundus and 
the pronator quadratus It is in this 
deep plane that pus first tracks up the 
arm, and only late m the course of 
the disease does it become more 
superficial Utilizing this knowledge, 
drainage of the forearm in infeaions 
from the liand can be carried out with 
prcasion The styloid process of the 
ulna is palpated The incision com- 
mences ij in above this point upon the flexor surface of the ulna The 
incision IS at least 2 in long (Fig 41S) and it passes deeply right down to the 
penosteum A hamostat is thrust across the flexor surface beneath the flexor 
tendons and the jatvs of the ibreeps arc opened ^fext the proximal extremity 
of the infected bursa is ruptured thoroughly into the space beneath the flexor 
tendons In the case of a radial bursa infection, a counter-inasion is made upon 
the radial side (Fig 416) If the infection has extended far up the forearm, a 
second inasion, as shown in Fig 416, will be required 
FASCIAL SPACE INFECTIONS 
The Thenar Space. — 

BoimJariet of she Thenar Space 

On the palmar aspect The palmar fascia, which in this situation is thm and clastic 
On the dorsal surface The adductor ttansversus poJLcw. 



Fif 416 — 'Incinons for dnuiing the ip«ce beneath 
Che Aexor lendonj 
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On the ulnar stde A septum of strong fasaa attached to the middle metacaipa 
bone This septum separates the dienar from the middle palmar space {Tig 417). 

The thenar space may become infected directly from a wound Mort 
frequently it is mvolved by the bursting of a pus filled flexor tendon sheath ol 
the mdex finger Infecnons of the daenar fasaal space produce much swellmg 
There is ballooning of the thenar eminence 



TReataient — OperaciOD is unperame , the danger of delay is great The 
results of opening a non infected space are mi nimal 

The masion 1$ made on the dorsum, and is shown 10 Fig 41S The masioa 
passes ]ust to the radial stde of the metacarpal of the index finger A hatmostat 
IS passed into the space and opened This gives perfect drainage and no tube 
or other drainage material is necessary 

It IS, of course, essential to attend to a suppuratne tcnosynoviDs if such is 
present 

The huddle Palmar Space — 

Boundaries of the Middle Palmar Space ~ 

On the palmar aspect Fasaa separating it from the flexor tendons of the middle, 
nng, and little fingers, mth tbeir lumbncals 

On the dorsal aspect Fibrous ossue separaimg it from the interosseous muscles of 
the third and fourth spaces 

On the radial aspect That fasaal septum attached to the middle metacarpal which 
separates it from the thenar space (r« Ftg 417) 

The middle palmar space has three diverticula — the lumbncal canals of the 
mifitht, Tnig, ■anfr ’rffie ^nigcrs Vi “Ct tj»efiappe<i un "frie litnar si4e 'ey tne dinar 
bursa , therefore, ir must ruier be tstased directly from the palm, otherwise the 
ulnar bursa will become infected, a very grave matter 

The middle palmar space may become infected from rupture of the tendon- 
sheath of the middle, nng, or little finger It can also be infected directly b> 
penctratmg wounds of the palm or from osteomyelms of the middle or nng 
metacarpal bones 

Obliteration of the concavity of the palm, and a slight bulging thereof, is 
almost patbognomomc of an snfcctioa of the middle palmar space There is no 
pomt of maximum tenderness 
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Treatment — Effiacnt drainage of the nuddle palmar space may be secured 
via a lumbncal canal This is effected by opening the web between the nng and 
middle fingers, or the nng and httlc fingers If a choice exists, the former is 
chosen (Fig 419) The fingers are spread The masion begins on the dorsum, 
and passes over the web on to the palm, but never 
beyond the distal flexor crease The incision is deep- 
ened Pressure is exerted over the middle palnm 
space If pus wells up, a grooved director is inserted 
along the lumbncal canal The incision is extended 
until the web is split completely, almost to the distal 
flexor crease A closed hzmostat is now msened 
under the flexor tendon, and its )aws arc opened 
widely No drainage material is necessary 

An abscess of the middle palmar space is usually 
secondary to suppurauve tenosynovius of the nuddle 
or nng finger, which of course vnll require appro- 
pnate attention 



Soaking infected hands m hot baths and applying 
fomentations “ as hot as can be borne ” arc methods of pre* and post-operative 
treatment which are so ingrained in the medical and nursing professions that 
It will take time for them to be 
supplanted 

Having had experience of both the 
'net’ and the 'dry methods, 1 am 
cenam that the laner 1$ the correa one 
The disadvantages of the ' wet method 
are as follows — 

a It IS exuemcly painful 
b General swelling and tenderness of 
the hand due to the hot appheauons mask 
localized swelling and tenderness due to 
extension of the infected process , conse- 
quently, an all important accurate dia- 
gnosis of the location of (he pus is often 
delayed unduly 

c The hot-water treatment causes 
scaldmg, which, m addition to causing 
pain, predisposes to superficial infiam- 
maiion 

d Sodden, swollen tissues tend to 
naiTOw exits through which pus can escape 
Technique of the ‘Dry ’IVIethod. 
— For purposes of description a case 
of suppurative tenosynovius will be 
taken After adequate drainage has 
been effected, a wisp of vaseline 
gauze IS inserted in the lower end of 
the masion A piece of gamgee bavTng been WTapped around the forearm, a 
length of Cramer wnre is bandaged firmly to the dorsal aspect of the forearm 
A suitable piece of sorbo sponge is placed between the Cramer ware and the 
dorsum of the hand The inased finger is encased m a Viscopaste bandage 
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Without fixing it to the splintj but as the bandage teaches the base of the finger 
It IS earned around the splint and the palm The sound fingers are lightly 
bandaged to the splint m order to extend them The patient having been trans- 
feitcd to bed, the aim is elevated by suspending the end of the Cramer 
wue from an imgaior stand iFig 420) Sulphonamide therapy is insututed 
The nursing mstrucoons ate that if the patient is comfortable and the tempera 
tuie falling, neither shnuld tht'dses&ing he disturhed nos the posiunn of the arm 
altered for 48 hours On the third or fourth day the dressing is changed and a 
Viscopaste bandage re-applied Each day the flexed, uninfected fingers are 
bandaged back a httle more on to the Cramer wire, until they ate completely 
extended While the treatment is essentially ‘ dry ’ this is not a fetish. About 
the fourth day the vaselme dram is removed and the hand put in an annsepde 
bath for five minutes If there are sloughs present, the wound is imgated "nie 
hand is then dried and the splint, etc, re-applied TTie arm is kept elevated 
for 14 to 20 days For about 2 hours each day it is lowered, and during this 
penod the bandage is undone and the patient performs finger eacercises under 
infra-red rays 

In a very few instances the progress under the ‘ dry ’ treatment is unsads- 
factory In such ases it can be changed to what is known as ‘ rotadon ' dressings 
for about 48 hours With the hand siiU inunobihaed, every 4 hours the following 
moist dressings are applied m turn (i) Eusol (notuial strength) , (2) Hydrogen 
peroxide (10 per cent) , (3) Magnesium sulphate (5 per cent), (4) Normal saline 
The * dry ' treatment is then recommenced 
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CHAPTER LIV 

THE TREATMENT OF VARICOSE VEINS AND ULCERS 
By J B Oldham 


VARICOSE VEINS 

There are three forms of treatment for varicose veins (i) Palliauve, {2) 
Injection of sclerosing solutions , and (3) Simultaneous ligature and injecrion 
of the saphenous vein Each of these methods has dehmte indications, contra 
indications, and limitations Frequently a combination of the methods is 
essential for success 

Selection of Cases — Before commencmg treatment, it is essential to deter 
mine (j) the tompettncy of the valves in the veins of the legs, (2) the patsncy of 
the deep vcms, and (3) the effiaency of the arterial supply of the lunb The 
last of these points is settled by noting the pulsation in the dorsalis pedis and 
postenor tibud arteries , the other two are determined by the following tests 

Treadelenburg’s Test -^The patient lies down on a couch, the leg is raised and 
Che vancosmes are stroked towards the groin until they are empty and collapsed Then 
the thumb 1$ pressed over the terminauon of the internal saphenous vein m the groin 
and the patient stands up, the pressure being maintained The pressure of the thumb is 
now RiBoved , if the varicosicies dll immediacely from above, the valves at the upper end 
of the saphenous vein are defecuve, and combined ligature and iniecuon will be needed 
If, however, the vessels only fill slowly and from below, the valves are sound, and 
injections alone will be suffiaent 

The test is repeated, but this time the pressure of the thumb is maintamed, and 
the vessels are watched while the patient is standing , if they refill within thirty seconds, 
the valves in the communicating veins between the saphenous vein and the deep veins 
of the thigh are defecuve, and the saphenous vein must be ligatured below the com 
mumcating vein as well as in the groin The level at which it is necessary to ligature 
the saphenous vein in order to control the reflux from the communicating veins, can 
be deterrmncd by repeating the test with the thumb pressure applied lower and lo%ser 
on the saphenous vem unuT 3 level is reached at which there is no longer any backfiow 

The competence of the valve at the upper end of the etiTemal saphenous vein can be 
tested in the same way, pressure being applied over the upper end of the dilated vein m 
the popliteal space 

Tourniquet Test —In the lounuquet test of Ochsncr and Mabomer the veins are 
watched, first with the patient standing, and then after wal^g A tourniquet 1$ next 
applied at the top of the thigh, just tight enough to obliterate the superficial veins, and 
once more "iiie paiacz fl IbnpiwwnCTft inhicmcs AtStn/vt -vJmns ai -int jancavn 

of the internal saphenous vein with the femoral vein , no change means that the valves 
are competent , and if the veins become larger and turgid, we have evidence that the 
deep veins arc obliterated The test ss repeated with the roumiquet at the middle of 
the thigh and then just above the knee If any further improvement is noted, the 
valves in the deep communicating veins arc dcfecDve, and it will be necessary to ligature 
the saphenous vein, not only m the groin, but also immediately below the level at which 
the maximum improvement is obtamed 

PALLlATtVE TREATMENT 

PaUiativc treatment should be given in all cases where amve treatment is 
contra-mdicated , it is also an essential ad|uvant to the other forms of treatment 
and should be continued for a long ume after an apparent cure has been obtained 

SH 25 
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The \anous factors which conduce to varicose \ems and ulcers should be 
explamed to the patient and every effort made to avoid constipation, prolonged 
standing, tight garters, and obesity 

Except m cases with peripheral arterial disease, some form of support is 
advisable If there is no cedema, a crepe bandage, put on before nsing and 
applied from the toes to above the knee, will be suffiaent. In more severe cases, 
an elasDc stockmg may reliete symptoms, but if considerable cedema is present, 
a flexible adhesite or Viscopaste bandage will be needed 

INIEcnON TKEATMENT 

Injection treatment alone is inthcated m cases m which there is no 
mcompetence of the valtes It may, too, be used in cases in nhicb operanve 
treatment is mdicated but refused, and it is frequently needed to complete the 
sclerosis of any vancosities that may remain after opetauve treatment 

Contra-indications — 

1 Seiere Debilitating Diseases such as diabetes, renal disease, and heart 
failure, should be under control before startmg active treatment of the \euis 

2 Snere Impairment of the Arterial Blood supply, as shown by absence of 
pulsation in the dorsalis pedis or postenor nbial anenes 

3 Acute Phlebitis— ilo injection should be given in the presence of acme 
phlebitis, not for at least three months after the laSammauon has settled, and 
esen then the dose should be smaller than usuaL 

4 Pregnancy is no longer considered s definite contra indication, but, as 
patients are liable to blame the mjecoons if they have a miscamage, a phlegmasia, 
or any other complication of pregnancy, it is as well to postpone acDve treatment 
until after the confinement 

5 Occlusion of the Deep Veins —There is generally a history suggesting that 
the deep veins have thrombosed, sucb as a swollen leg after ij'phoid fever, 
pneumonia, an operaoon, or confinement The limb is usually beaiy and readily 

tired, there is non pitting 
cedema and the skin is thick 
ened and scaly If the deep 
\ eins are blocked, the vancose 

F! "= compcnsiwiy md 

injection Reatcieni of Tancose imu both Operative and injection 

treatment should be avoided 

Requirements — (i) A speaal varicose vein synage {Fig 421), or a 2-c.c. or 5-cc 
Record synngc , (2) Several perfectly sharp needles— size iz for large veins and size 
16 for smaller ones, (3) Sterile sn-abs, (4) Spirit, or some other stan disinf^aant , 
(5) Adhesn e fell, cot ihe size and shape of a finger , (6) Flexible adhesive plaster and 
crepe bandages 

Sclerosing Solutions — There arc several solunons m common use , each 
has Its advocates, and not infrequently it will be found that varicosities resisonc 
to one solution sclerose with another 

1 Quinine Hydrochloride and Urethane~A very effective soluuon, causing little 
pain on mjecuon. The dose is 2—4 C.C., but, as iiLosyncrasy is not infrequent, it is 
advisable to start with a small dose (1-4 c.c) Any leak^e outside the vein is liable 
to produce necrosis and ulceration 

2 Lit^aine — Dose 2-1 c.c. A painless and effective agent usually given siimil 
raneously with quinine hydrochlonde In handling ihe solutions ihe respective 
syringes and needles must be kept apart, for, if the two soluQoas make contact, 
preapitauon occurs and blocks the needles 
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3 Sodium Salicylate — A 20-40 per cent soluuon is an excellent agent, especially 
for combined miernon and ligature It causes little perivenius, and can be used in 
doses of 5-20 c c It has one disadvantage 30-60 seconds after injection the paoeot is 
seized with a very severe cramp-like pain, extending downwards from the site of injec 
tion Apart from this temporary discomfort — lasting 2-3 minutes — there is no ill 
effect 

4 Sodium Morrhuate is mentioned to condemn tt It is not a stable chemical 
substance, and batches differ greatly in their cfRaenc^ and toxicity Urticarial mam 
festauons are not infrequent, and some faul reaaions have been reported Like 
ethamohne. It is nearly painless if any escapes into the subcutaneous tissue 

5 Cthamoline, dose 2-5 c c , is related ro sodium morrhuate, and has the advantage 
of bemg a constant and true chemical compound It produces no general toxic effeas 
and is a very good agent for simple injeaion When used for sunuluneous injection 
and ligature, it is not as sausfactory as sodium salicylate , the clot is more bulk} there 
is greater perivenitis, and the healing of the wound is often unsatisfactory 

Technique of Infectloa —It will generally be best for the sui^on to sit 
down when making the injection, with the patient either standing on a stool or 
seated on a chair pbced on a low table 
Occasionally, a patient may faint dunng 
the injection , 11 is therefore advisable 
to have him held up by an assistant, or 
to provide some form of support for 
him to hold on to 

The surgeon sterilizes his hands and 
the skin over the proposed sue of uijec* 
tion The vein 1$ steadied by pbang 
the lel^ thumb and index finger on 
either side of u and the needle is intro* 
duced (Fig 422) It IS most important 
to be sure tlut the needle is in the vein, 
and this >$ venfted by aspirating a little 
blood into the syringe After the needle 
is in the vein, the left mdex finger is 
placed so as to compress the vein i*i}m 
above the needle , this empties the \em 
Then the left thumb is pbced on the 
V em below the needle , a segment of vein 
IS thus isobtcd between the two fingers 
The soluuon is injected slowly If a 
swelling appears, it means that there is 
a leak into the subcutaneous tissue , the injection must be stopped, the needle 
withdraivm, and a new attempt made Re-aspiration of blood in such cases 
docs not necessarily mean that the needle 1$ in the vein again, for the blood 
maj be coming from a hxmaioma 

When the soluuon has been injected the needle is held in position for thirty 
seconds After it is withdrawn, the leg u elevated and the punaurc is lightly 
compressed with a wool swab for a minute 

Firm compression of the varicosities will aid sclerosis and minimize the 
formation of large bulky clots Narrow stnps of adhesive felt are placed along 
the line of the vancosiucs and fixed m pbee by stnps of flexible adhesive pbster, 
which cnarcle about half of the circurnferenoe of the leg If possible, it is well 
almost to bury the pads by folding over from each side some skin — all being held 
in pber b> the adhesive pbster 
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The patient can walk home five to len minutes after injection The treatment 
IS entirely ambulatory, and need not interfere with the patient’s daily routine 
The order of injection makes httle or no difference, but is is usual to start 
with the TCins on the upper pan of the calf, progressing downwards to the ankle 
and upward to the thigh. One large miecoon or two or three smaller ones may 
be given at one time, depending on the type of tern If a large oimparatively 
straight vem is being dealt with, a single Urge dose is most advantageous, but for 
a group of mmor vances on the calf a small uijecDon may be made into the highest 
pioini of three or four branches 

The intervals between treatments should be about one week, though, if there 
IS any uigcncy, mjections may be repeated esery three to four days 

Complications of Injection. — Pronded diat there is no contra-indicauon to 
injection, that care is taken that there is no leakage into the subcutaneous tissues, 
and that a suitable solution and dosage are used, there is little likelihood of any 
vmpleasant results 

Ftanting — ^The possibility of the panent fainting during mjection has been 
mentioned already He should be in a comfortable position and well supported, 
so as to safeguard him from a fait. 

Pmtemtis and Phlthtit — If the dose has been too large, or mjecooos started 
too soon after phlebitis, there may be an excessive rcacnon with pcnveoins A 
thick adhesive felt pad is placed on the vein just above the inflamed area, and 
smaller pads along the mf^ed vein, and a flexible adhesiv'e bandage li applied 
tightly toes to above the adhesive pad The pauent must be kept up and 
about and the bandage is kept on for from two to six tieeks, provid^ it SQys 
Qght and m position The use of large doses of sodium ante is often recom- 
mended, but It has no effect on the inflammatioo, and may even increase the cIoL 
Injection H/eer— With the excepQon of sodium moirhuate and ethamohne, 
all of the solutions m common use art hable to came necrosis and form an ulcsi 
if any of them escape into the subcutaneous Dssues There is immediate p*’" 
at the site of leakage and within a few dayrs the overlying skm turns black and 
forms a slough The best treatment is to apply flexible adhesive plaster and 
leave it on until the ulcer heals — about two months 

SL'IULTANEOUS UCATURE A.ND DiJECnOV 
Every case in which the saphenous valves arc incompetent should be treated 
by combined ligature and injecnon, provided none of the contra-indications to 
injection are present Injection alone m such cases is followed sooner or later 
by recurrence of the vancositiei m not less than 50 per cent The need, and the 
levels, for ligature are determmed by the Trendelenburg and tourniquet tests 
There are four possible sites for ligature (x) Internal saphenom vein at its 
junction tnth the femoral vem , (2) The mid thigh , (3) The lower thigh , and 
(4) External saphenous vein at its junction with the popliteal vein High ligature 
— at the saphenous openmg — must be done in every case, the lower ligatures 
being complementary Ligature of the saphenous vem m the middle or lower 
thigh, unless combmed with a bgature of the v em at its junction with the femoral 
vem, IS followed by almost as high a rate of recurrence as simple injection. 
Ligature of the Saphenous Vein In the Groin. — 

PTtparaiim — ^The panent w prepat«i and shaved as fbt an opetanoa on an inguinal 
benua. In male panents it will be fonsd helpful to retract the penis and scrotum away 
fiom the sue of the operation by a sttip of adhesive plaster 

Anastheaa —Local infiltration wuh i per cent novocain u ideal for most cases 
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The Incision is 2 m long in the line of the groin, and centred on a Imc dropped 
vertically from the pubic spine 

Ligature of the Vein — The vein 1$ exposed by dissecuon (.Fig 423) and divided 
between luemostais Either before or after dividing the mam saphenous vein, Lgature 
and divide all its terminal uibutancs — external pudendal, external circumflex iliac, 
superficial cpigasuic, and external superficial femoral vems The saphenous vein is dien 
tied just below its junction with the femoral vcm, 
and distal to this ligature it is again tied after 
transfixion 

Injection, either of sodium salicylate 30 per 
cent (5-10 c c.) or ethamohne (4 c.c.), is made 
mto the distal cut end of the saphenous vem 
As It IS difficult and unsatisfactory to tnahe the 
injection with a needle, the following method is 
advised A ureteric catheter is intx^uccd into 
the cut end of the vem and gently worked down 
as far as it will go A syrmgc containing the 
sclerosing solution is connected to the catheter 
and the solution is injected as the catheter is 
slowly withdrawn from the vein Ahemativciy, 

Stevenson's ‘needle (Fig 424). whidi is very 
effective, can be employed Having completed 
the introduction of sclerosing soluuon mto the 
lumen of the vein, the distal cut end is transfixed 
and doubly tied 

The wound is swabbed out with sabne 
to remove any of the sderosutg fluid which 
may have leaked into it The incision is 
closed with two vertical mattress sutures of 

silkworm gut and is covered with gauze and Elastoplast A flexible adhesive 
bandage is applied from the toes to iust below the knee 

The patient should be encouraged not to lie up m bed, but to walk about from 
the start Any vancosmes which remain can be dealt wnh effectively by mjecuons 
when the bandage is removed — rwo to three weeks after ihe operauon. 







Apart from cmphasizmg the need for careful marking of the position of the 
vem before operation, there is no need to desenbe the techmque of ligaturing 
and mjectmg the external saphenous vem or the internal saphenous vein m the 
middle or lower thigh 


VARICOSC ULCERS 

The modem treatment of varicose ulcers consists in the application of elastic 
compression to the leg from the toes to the knee, combined with the obliteration 
of the vancose veins Usually the veins can be dealt with at the same tunc as 
the ulcer 

Before applymg compression treatment, it is essential to exclude syphilis, 
diabeces, and severe arterial disease of the leg If there is ao pulsation to be felt 
in the dorsahs pedis or posterior tibial arteries, compression is contra indicated, 
as it might precipitate gangrene in the leg 
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Flexible adhesive plaster bandages provide the most effiacnt metlKxi of 
applying the compression In every case it is advisable to start mth two stnps 
of flexible adhesive plaster placed longmidmalij one on each side of the leg from 



the sole up to the lev el of the upper calf 
\rhen there is much ffidcma or the ulcer 
B very large, additional stnps up the from 
and teck of the leg will help 10 prevent 
the spiral bandage cutting mto the skm. 
The bandage is apphed spirall> from the 
toes upwards, endosing the heel, to just 
below the knee, each succeeding mm 
overlapping two-ihirds of the preceding 
one (Fig 42$, E) During the applicauon 
of the bandage, the ankle-joint should be 
kept in a position cf dorsiflaion to 
prevent tucking of the bandage when the 
paueni walks 

Firm application is an absolute esieo- 
tial , the u^tness of the bandage should 
be proportional to the degree of cedema 
and induration The pauent may coia- 
plaio that the bandage 1$ mo bght, but 

Fa 42; — Rm«ur« fcandirina tdccr 
in th« InrT third of leg A, Tbc el'ct 
a Tbe lonrtudina] in^ if BMopUit hu 
aripbcd , C, A Tteuasutw ef lock; 

felt miiii bevelled edrti w oow pljcod over 
tbe tne of the ulcer O, E, The let from 
toe to kMt » BOW b»xl>red ushily wnh 
•dbcive pbsiei 

usually, after walking a short distance, all 
discomfort disappears 

When cedema is verv marked, the 
bandage rapidly loosens, and renewal may 
be necessary every three or four davs, but 
in most oases it will not be n«»ssary to 
change the bandage more often than ever) 
week or fortmght 

Preliminary cleansing of the ulcer is 
unnecessary, no matter how foul or how 
large the ulcer The patieni must be told 
that discharge from the ulcer may come 
through the bandage, and that if it docs 
the bandage yfigntd be washed over with 
a wet sponge and then covered with a 
roller bandage Itching under the band- 
age somenmes worries the patient, bur 
usually this can be relieved by bathing 
with cold water 
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In some pauents, the use of adhesive plaster produces eczema or dermatitis 
Such cases can be treated with Viscopaste bandages or the applicauon of Unna’s 
paste [see p 279) over-bandaged with crepe or a flexible adhesive bandage 

In deahng with large and deep ulcers with much surroimdmg oedema, it will 
be found helpful to put the pauent to bed wth the leg elevated for twenty-four 
hours When the atdema has been 
reduced by the rest, the ulcer is covered 
with longitudinal strips of flexible adhe- 
sive plaster, then a piece of sponge 
rubber is placed over the ulcer, overlap- 
ping it ^ round by several inches 
Finally, over all, a flexible adhesive 
bandage is applied as tightly as possible 
This method is especially usef^ m the 
treatment of ulcers in the region of rhe 
malleoli [Fig 426) 

The compression treatment is essen- 
tially ambulatory The pauent must be 
encouraged either to work or to take 
exercise to improve the circulauoo, and 
to keep up the pressure massage of the 
osdematous ossues between the adhesive 
bandage and the calf muscles When the ulcer has healed, it must continue to 
be supported for at least another three months with a Viscopaste or flexible 
adhesive bandage, and we must insist on seeing the patient then, and completing 
the treatment of any vancose veins that may remain 

THE TREATMENT BY INJECmoN OF BURSm AND GANGLIA 
By Hamilton Bailev 

Bursx and ganglia respond to treatment by aspirauon and injection m a 
manner comparable with that of varicose veins After usmg this method in a 
large number of cases, I have been astounded at the regularity with which these 
swellings are obliterated The soluuon 1 have used in all instances is quimne 
hydrochloride and urethane, and the dose is proporuonal to the sue of the sweUing 
— from 2 to 10 ec Usually two or three mjccuons at weekly mtervals are 
required , m a small number of cases four or live have been necessary 

Ganglion. — A very wide-bore hollow needle is necessary After infiltrating 
the overlymg skin with a few drops of novocam, the needle is plunged mto the 
ganglion No attempt is made to aspirate the fluid, which is usually of the 
consistency of calves’-foot ;elly The contents of the ganglion are squeezed 
through the needle and the sclerosmg soluuon injened This is followed by a 
little massage in order to distribute the sclerosmg solution The puncture is 
sealed and a firm bandage applied 

Gursa — It is essenual to be sure that the bursa does not commuiucate with 
a joint This, and the more obvious fact that injection treatment should not 
be undertaken while a bursa is inflamed, cemsutute the only contra-mdications 
The fluid m the bursa is aspirated throt^ a &irly wide-bore hollow needle, and 
a dose, usually of 5 c c of qumme hydrochloride and urethane, is injected A 
Sorbo rubber pad with firm pressure with a flexible adhesive plaster bandage, 
completes the treatment 
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CHAPTER LV 

LUMBAR PUNCTURE AND ALLIED PROCEDURES 
By Haaiu-tov BAitEV and C Aixak Birch 
LUMBAR PUNCTURE 

Lumbar puncture should always be performed under the most ngid asepsis 
The hands of the operator must be prepared as for a surgical operatjan» the 
lumbar puncture needle boiled, and the skm of the patient prepared with iodine 
Spinal puncture should never be attempted through unhealthy skm or infected 
subcutaneous tissue 

Lumbar Puncture Needles — Barker s needle is unnecessarily large for 
routine use , the smaller needle illustrated {Ftg 427) will be found to be perfectly 


K 
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Fix —a Bukn » needle B A emUIer lusibu punnore needle 
&r routine use 

sausfaCTory for most cases It is, however, useful to have a Barkers needle for 
use in difficult cases, 1 e , where the patient is fat or osteo-arthntis prevents a fiih 
flexion of the spine 

Position — This is the most important single factor m successful lumbar 
puncture TAe ternca/ />onri<w is used by some operators TTie patient is seated 
with his legs danglmg and the back flexed strongly It is as well to hare a nurse 
to stand in front of the patient to support him Obviously the position cannot 
be employed if the patient is unconsaous or gravely ill It is for this reason 
that i?i£ lateral ponuon has so much to recommend it — ^it is applicable to all cases 
In order to get the spme fully flexed an assistant places one aim under the knees 
and the other round the back of the neck {Fig 428), explaining to the patient the 
necessity to get fde c'tun as near to itae 'knees as possible The purpose ol fois 
flexion IS to widen the intervertebral spaces and thereby Volitate the entry of the 
needle A roller towel placed round the ned^ and knees and tightened by twisting 
with a rod, sometimes helps to obtam and maintain the flexed position when 
other methods fell 

As emphasized throughout this amde, Ml flexion of the spine js a prime 
considerauon winnin g it closely is the prevention of sagging of the spme The 
long axis of the spine should be parallel to the floor If the puncture has to be 
made in bed it is wse to msert a fiat board between the mattress and the spnngs 
Failing this, get the patient nght on to the hard edge of the bed 
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No attempt shotild be made to proceed with the puncture unless the operator 
IS sausfied with the position 

Site of the Puncture. — ^The puncture can be made at any level, but the site 
of election for general purposes is between the 3rd and 4th or the 4th and 5th 
lumbar vertebrae The latter space lies on a line joining the uppermost points 
of the iliac crests 



Sterilization of the Skin.— A wide area of the skin of the back is sterilized 
with iodine, and stenie towels are arranged about it 

Defining the Intervertebral Space and ln|ecting Local Anssthetic. — 
Usmg the left thumb, a space between two spinous processes is selected The 
spinous process below must be felt and the spmous process above Resting the 
pulp of the thumb on the spinous process above, the slun is stretched in an upward 
direcuon, the patient is warned that there will be a pnek, and a httle novocam 
IS injected into the skin The needle is then mserted more deeply, and some 
more local ansesthetic injected 

The Puncture. — The left thumb agam detennmes the space, and, as before, 
the skin is stretched by moving the thumb upwards so that 11 rests on the inferior 
surface of the upper spmous process The lumbar puncture needle is grasped 
firmly by the hilt in the right hand, and its pouu is mserted through the skin of 
the interspace, guided by the left thumb nail {Ftg 429) The needle is adianced 
a short way perpendicular to the skin surfece At this juncture the left thumb 
IS removed, and the needle advanced carefully by steady pressure with both 
hands, the left hand holdmg the shaft of the needle to prevent it going too far 
when the resistance of the deep tissues is overcome A slight ‘ give ’ will be 
felt when the ligamentum flavum is pierced Often a second sensation of ‘ give ’ 
IS experienced when the dura has been pimctured 

The stylet is then removed and, in a successful puncture, the cerebrospinal 
fluid dnps or pours from the hollow needle 

Difficulties — If ;hc cerebrospinal fluid feds to appear, the needle, without 
the stylet, is advanced very cauuously a few millimetres If this fads, the needle 


394 


SURGICAL HANDICRAFT 


IS rotated and withdrawn a little When diere is still no flow, the stylet is replaced 
and then withdrawn If cerebrospinal fluid sail fails to appear on removing 
the stylet for the second time, the needle is agam rotated, smce it is possible 
that the pomt may be obstructed by a nerve-root or the arachnoid Should 
the pauent complin of pain down the kg, die needle has struck one of the 
roots of the cauda equina lying outside the dura The point of the needle 
must then be withdrawn almost to the skin and reinserted, giving it a sbght 
upward tilt 

Bone >s encountered When the point of the needle, instead of finding the 
interspace, impinges upon bone, it usually means that the flexion is insufficient 
The needle should be withdrawn 
and another attempt to get more 
satisfactory flexion of the spine 
must be tried This requires 
paucnce on the part of the 
1 patient, the assistant, and the 
^ 1 operator, but it is time well spent 
] Another attempt is made to 
. insert the needle, this time altci- 
J ing the direcuon so as to give 
* the needle a somewhat upward 
tiU It this IS of no avail, instead 
' of introducing the needle exactly 
m the middle lue it is inserted 
about a quarter of an inch later- 
ally If no success is achieved 
F'e 429 —Method of hoidiflg 411 iniint for tpifui puncture by these expedients, another 

interspace is selected, local antes* 
theuc injected, and the procedure begun anew, this tune using a Barker’s needle 
Even an experienced operator wiU meet cases where osieo aithnns of the 
spine prevents proper flexion and consequently the dura cannot be entered Such 
cases should constitute not more than i per cent 

Blood or bhod-staintd Jiind * Bloody taps ’ usually occur when difficulty 
is experienced in pcrformmg the puncture Often the needle has been intro- 
duced too far, and by withdrawing it sbghtly the blood-stained fluid becomes 
progressively less bloody In cases of head injury when blood-suuned fluid 
IS withdrawn, it is necessary to know whether the blood 1 $ due to trauma caused 
by the needle or if it is due to previous subarachnoid hasmorrhage The following 
table will be helpful m elua^Ung this important diflerential diagnosis (Memtt 
and Fremont Smith) 

' Bloody Tap * Hamorrhage 

Pressure Often low Usually high 

Aroount of blood Varies in differcni Admixed evenly 

rubes 

Clotting May occur Always absent 

Ciitrifuging Supernatant fluid Supernatant fluid 

colourless xanthodironuc 

Post-operative Headache — In a small, but definite, group of cases headache 
occurs after lumbar puncture and spinal anaesthesia AJihough it is admitted 
that persistent headache is more Craquent after spiml anscsihessa thin after 
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Simple lumbar puncture, it is the lumbar puncture, rather than the ansstheuc 
agent, which is the cause Possibly a few of these troublesome headaches, 
which are often ©capital, or even located m the back of the neck, are due to 
a mild chemical menmgitis, m which case a spinal anxstheuc is responsible 
In the ma;onty of instances the headadie is due, not to increased pressure, as 
was thought formerly, but to reduced pressure consequent upon cerebrospinal 
fluid leakmg through the puncture hole in the dura into the epidural space 
If this theory is correa, measures to reduce mtracramal pressure are misdirected, 
and would only aggravate the symptoms 

Prevenuon — Headache can be prevented by performing the puncture with 
the patient m the recumbent position, and keeping him flat in bed for 48 hours 
G E Moore) 

Treatment —Time should not be wasted in adminisrenng usual remedies 
for headache, m this instance they are useless H Dodd advises that 20 cc 
of a 30 per cent (hypertonic) soluuon of saline should be mtected slowly intra- 
venously as soon as the pauent complains of headache The earher the injection 
IS made, the sooner there is permanent relief of the symptoms The mjcction 
can be repeated m six hours, if required If Dodd s method is regularly 
successful, it is obvious that the older theory is correct 

AtJCASURlNO TltE CEREBROSPINAL FLUID PRESSURE 
It IS erroneous to suppose that the cerebrospinal fluid pressure can be esti- 
mated, even approximately, by observing the rate at which the fluid escapes 
through a lumbar-puncture needle, a spinal manometer must be emplojed 
Of several patterns, Guy’s Hospital manometer [F>g 430) 
will be found sausfactory 

A speaa! lumbar puncture needle (Fig 430) is inserted 
and the stylet withdrawn until cerebrosptnd fluid is seen 
welling up through the lateral opening The stylet is then 
reinserted to prevent the escape of fluid while the mano- 
meter tube IS attached and held vertically As the stylet 
IS ivithdrsMTi, fluid can be seen nsing in the gauge 

Normal pressures vary between 100 and 200 mm of 
fluid Often the pressure nses above the normal at flrst, 
but soon settles to a steady level, which is marked by the 
slide attached to the tube Pressures over 200 mm in^cate 
increased intracranial pressure if they are not due to nervous 
embarrassment of respiration In Queckenstedt’s test an 
assistant presses gently on the 

imemal jugular vein Normally 

this causes a rapid nse of fluid 
m the manometer, but when fHt Cuy* jpuiii minomewt 

the space between the cord and 

the dura is blocked or narrowed, there is no such nse or only a sluggish one 
srrvAL A'txsniEsiA 

There are a large number of various ansestheuc agents, and the technique 
of their administration is so variable that it would be dangerous to detail any 
descnption of spinal anxsihesia in a work of this character The house-surgeon 
must receive practical instrucuon m the particular product which is empIo>cd 
jn the hospital where he works 


jh 
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In a diffeient category is low spinal anxsthesia, which is a perfectly safe method 
of amstheozing the anus, permeum, male urethra, and external female getutalu 
Stovaine, J c c in saline, is injected intrathecally between the 4th and 5th lumbar 
vettebrs The patient sits up for one and a half minutes There is no shock 
and no need for cardiac stimulants 

CISTERNAL PUNCTURE 

The most reliable techmque is that of Castex and Ontaneda, which depends 
n the fact that a line joming the tips of the mastoid processes bisects the ocapito- 
atlantoid space 

The ne<d> u shaved and the external land* 
mark made at the point where the honzontal 
curved line ;ouung the ups of the mastoids 
cuts the vertical line of the neck (.Fig 431) 
These lines are made by the use of a tape 
measure and grease penal The patient lies 





needle et m inceneeoon of a Une lamuu 
tbe tips of the nascaidi and tfie vefKc^ 
itudlioe of (he neck. 


Fig 4ii — PuiTO-Stewart a (iflemal needle 

. u- ■ r~ ■ a* foot of the bed so that 

^ ~ bed-post is not in the way, and the bead u 

support^ on a small pillow so that the cervical 
spme 1$ horizontal and flexed The skin is 
dabbed with iodine and the landmark u anart- 
thetized with novocain 

A Purves-Stewart needle (Ftg 432), gradu 
ated m cenumetres, 1$ introduced honzootall} 
at the entry point and kept stnctly in the midline (Fig 433) The blunt stylet 
IS pressed home after each cautious advance 
vintil the occipito-atlantal ligament is felt 
The stylet is then withdrawn a Lttle and 
the bgament penetrated A charactensoc 
‘ feel ’ may be experienced As soon as 
fluid appears tbe needle must not be 
moved farther lest the medulla be injured 
A refinement is to decentuoe before punc 
ture the exact depth at which the astern will 
be punctured This is done by measimsg 
bow far in a sagittal plane tbe entry pouit 
IS behind the vertical plane through both 
mastoids This * skin mastoid ’ distance is 
tbe shortest distance from the tip of one 
mastoid to a transverse line through the entry 
point It is measured by placing one lonb of 
a folding ruler transversely over the entry pomt 
v.bile the other limb at right angles to the first 
IS placed antero-postenorly under the lobule 

of the ear The distance fiom the mastoid to _ 4,1— sh(~uis «« uiicvuuu 

the transverse limb is read off An aierage i*Kh’Ar^chrf“the‘4tSito^cipitar’ii8a™«> 
teadingisTcm Bysubtracnugcjcm wehave 

the depth of tbe ocapno-atlantal hgamcot in any given paoent But since the ligament 
and dura are about I cm thick, wesubtraetzem to get the depth of the astern. RougUy 
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CHAPTER LVI 

GYNiECOLOGICAL PROCEDURES 
By NoWitAN White 


GYNECOLOGICAL EXAMINATION 

It is difficult to make a thorough examinauon m cases of vaginal discharge without 
using the lithotomy position 

Palpation — ^The urethra is swabbed clean and palpated through the anterior 
vaginal wall , pus may be expressed from it 

Skene’s tubules are sometimes infected, and pus can be expressed from iheir 
opemngs, which he on the dorsal edge of the urinary meatus or just within the 
opemng 

An enlarged Bartholin’s gland can be felt by pinching up the tissues at the side 
of the introitus with the finger and thumb , the normal gland is impalpable 
Mucus or pus may be expressed from 
the duct, opening of which lies on 
each side jusc outside the hymen 

A finger is now introduced mto 
the vagina and the walls are palpated 
A lubricant should be used, unless the 
vaginal discharge » to be examined 
bactenologicaljy The direction m 
which the cervix points is noted, and 
the fornices palpated for any indura 
tion or swelling On bimanual exam 
ination the uterus should be felt 
between the hands, through the 
anterior fomix If the cervix points 
anteriorly the body is probably pos- 
terior, and an attempt should be 
made to antevert it for thorough 
palpation In the lateral fomices the 
normal ovaries can often be felt 
bimanually, but the normal Fallopian 
tubes are impalpable 

Inspection — ^For inspection of the vagina and cervix a bivalve speculum is 
usually best It can be mtroduced easily, without touching the sensiuve vestibule, 
and separation of the blades gives a good exposure of the cervix and fomices 
Fergusson’s speculum sometimes gives a better exposure of the cervix To 
introduce either of the foregomg the labia are separated and the end of the speculum 
is slipped over the edge of the perineum When the vagina is narrow and a 
Fergusson’s speculum is bemg used, it will enter more easily if it is given a rotary 
motion The Sims, or duckbill, speculum ss useful to inspect the anterior vaginal 
wall, but does not give a good exposure of the cervix, and requires holding during 
the examination 
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The vaginal discharge is mopped awaj with a dry swab on a sponge forceps, 
and the appearance of the cervix is noted If a cervical smear is to be taken for 
banenological cicarmnation, it is very important that it should be mSocercicd 
(Ftg 434)5 and not contaminated with vernal discharge, which usually contains 


F«f 435 — Playfiu** proW 

many more orgamsms A Playfeirs probe (Ftg 435), which has a roughened 
surface designed to hold a small piece of wool or a platinum loop, is used for 
this purpose In cases where carcinoma is suspected, a probe or sound is useful 
to test the cervix for friability 

DILATATION AND CmUETTAGE 
Preparation for the operation includes shaving and washing the vulva, but 
the pubes need not be shared before minor operanons, as this area can easily 
be covered by towels If there is an infective v’agmal discharge, douches of dettol 
(O 5 pet cent) or lysol (20 mm in 1 pint) should be given for two or more days 
before operation In many cases the douche may be omitted, alirays if the 
panent is a virgm 

^en anjESthesu has been induced, the pacent is put m the lithotomy posinon 
and the vulva and vagina are swabbed with an antiseptic, such as 30 per cent 
dettol or a z-tooo solution of fiavine m spirit A b iman ual exaininaDOo 1$ done 
and the posmon of the uterus specially noted , this is a most important part of 
the operaQon If the vagina is small, a Suns speculum will be used to expose 
the cervix , in most cases the weighted Auvard s speculum (Fig 436) is not too 
Urge and gives better exposure The anterior Up of the cetvTX 
is seized with one or two vulsellum forceps, and pulled down. 
A uterine sound 1$ passed mto the cemcal canal m the direcuon 
m which the uterus was found lo be on bimanual exanunauon 
If the uterus is relroverted and the sound is passed with the 
point forwards, the wall may be perforated , a senile uterus, 
and a uterus which has recently been pregnant, are so soft 
that the wall offers little or no resistance to a sound pressed 
against iL 

The utenne sound is bent at zi in from the up, the length 
of the cavity of the normal virgin uterus, and the rest of the 
shaft is marked b> grooves at 31, 4J, and 5^ in , so that a 
5 Auwd » cavity can be measured. 

* Metal dilators are now passed in successively laiger sizes, 
each bemg held with the finger and thumb about 2^ m from 
the end, so that the point will not perforate the fundus if the dilator slips sud 
denly through the internal os The operator must be careful not to lacerate the 
cervix by dilating it too quickly, or by passing unnecessarily large dilators The 
next procedure is to pass a pair of forceps — narrow bladed sponge forceps are 
quite suitable — mio the uterus, and opeo. close, and withdraw them, in order 
to remove any polypoid material This is very important m cases of incomplete 
aboruon m which the curette may fail to separate adherent fragments 

A curette (Fig 437) is passed gently to the fundus of the uterus, and the 
walls are scraped by drawing the curette down in contact with them A sharp 
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curette is used in gynacological cases, but m pregnancy, and when abortion has 
occurred recently, this instrument may easily perforate the uterus or remove 
large pieces of the muscular wall In such cases the forefinger is the safest 
instrument to employ, if the cervix is large enough to admit it If introduced 
gently in the right direction, sponge*holdmg forceps are unlikely to do harm If 
the utenne wall feels moderately firm, a blunt curette may be preferred to the 
sharp one Fragments separated by the curette are removed by passing the 
forceps again after curettage Microscopical examination of the curctungs should 
never be omitted in gynaecological cases, because apparently innocent fragments 
are sometimes shown to be caremomatous by the microscope 


- L. ' ^ 

437— Smu (harp curette It it omde in three (ize,— 
i ut , I in and 1 itt. 

Complications of Curettage. — Excessive haemorrhage is unusual, except 
when pregnancy or a placental polypus is being removed Sudden profuse 
bleeding can be controlled at once by compression of the body of the uterus 
between two or more fingers of the right hand m the vagina and the left hand 
pressmg down the uterus per abdomen into the anteverted posiuon A douche 
of sterile water at I20^ F is verj useful in stopping a less acute loss, and should 
always be available when the operation is being performed m a case of recent 
pregnancy A speaal utenne douche tube with a channel to allow escape of the 
Suid should always be used (Fig 438) A vaginal douche tube, or ordinary tubing, 
may block the cervix, and fluid may be forced through the Fallopian tubes into 
the pentoneal cavity One cubic centimetre of pituiirin or ergometnne may 
be given by injecuon, either intramusculatly or into the uterus itself If other 
means fad, the uterus and vagina may be plugged with a roll of sterile gauze 



F'i 43S — Boicmanns inin-uunnc douche. 


Very httle gauze can be introduced into the uterus after ordinary dilatation and 
curettage, but the vagina can be plugged, and this must be done thoroughly if it 
IS to be of any use The plug should not remam in for more that twenty-four 
hours 

The dilators or the vulsellum forceps sometimes lacerate the cervix, and a 
catgut suture may be required Infection is a rare complication, unless the 
organisms are already present xn the uterus, as m some cases of abomon 

LEUCORRHtEA 

The commonest cause of vaginal discharge is excessive producuon of mucus 
bj the cervix, which may show an erosion on the vaginal surface This may be 
due to chronic cemaus, but there is usually no active infection present A 
mucoid, non-purulent discharge may be treated with glyco-gelaun pessaries, one 
introduced mto the vaginal vault every night, and douches of a mild anuscptic 
such as dettol one drachm to the pint, or lysol 20 min to the pmt Cauterization 
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of the cervix is 3 more effective measure, and may be done in the out paoent 
department without an anssthetic, a swab soaked m 2 per cent novocam can be 
pressed against the ceiva for a minute or two tf the pauent is unusuallv sensitive 
If the mucus comes from the cervical canal, and not ffom an erosion, it may be 
necessary to give an amcstheOc and dilate the cervix. The cemcal canal should 
be cautenxed deeply in three lines from the internal os downwards {Fig 439) 
Cauterization should not be performed just before or durmg a period, for under 
these conditions the hxmorrhage would be unduly heavy The ulcer will prob- 
ably take a month to heal, and douches should be given durmg thu time If the 
cervical canal has been cauterized, the patient must attend for observation and, 
if necessary, dilatation of the external os, to 
prevent stenosis 

Infective discharges may be due to gonor 
rhcca, Tnehomonai ia^«a/u, Motnlia (especi 
ally m diabetes), Baallta ceh, or other 
organisms The discharge is purulent of 
muco-punilent, and vulviOs and vagmias arc 
often present Trichomonas vaginius may 
be treated with Stovarsol or Devegan tablets, 
one or two incoduccd into the vagina daSy, 
and a douche to wash awaj the debns, or 
with Picragol pessanes, one daily It a 
important that the pessanes should be intro* 
du^ up to the postenor fonux u order to 
Hear the whole vagina , they should therefore 
be used after the pauent lies down at aight 
If the mfecQoQ is not controlled it may be 
necessary to have the pessanes introduced 
b> a nurse, or Picragol powder may be 
blown in bv an insufflator to cover the whole 



e. , , vaginal wall Treatment is needed for at 

Fig 419 — Showing hnei of ameozMwn , “ . . , 

of the cermfor icucorthcn least two or three weeks, and recurrence is 

common Other forms of vaguutis usually 
respond to 5 per cent lacuc aad pessanes and a J-i per cent lacuc aad douche 
Gentian violet i per cent is useful in monilia infections 

Senile vagimns should be treated by douches of normal saline, or of bicarbonate 
of soda, t drachm to r pint Antiseptics only mjure the delicaie vaginal epi- 
thelium An (Estrogen such as saibcestrol may be giv en to restore this epithelium 
to Its preclimaaenc condition It is advisable to start with a dose of 0-5 mg 
three times a day — reducing this to once daily or less frequentlj, or rcplacmg it 
by ttstrone 1000 mtemational units daily, after the vaginal smear begins to show 
mature epithelial cells and many Doderleiu’s bacilli The cestrogen treatmoit 
should not be contmued indeiinitely, as 11 may cause hypertrophy of the endo- 
metrium and utenne hemorrhage 

Infection of Skene’s tubules with gonococa or other organisms sometimes 


causes recurrent vagimns and pain and frequency of mictunnon The tubules 
may be synnged out with 10 per cent mercurochrome, usmg a small synnge with 
a blunt needle such as is used for the nasolacninal duct A bener way is to 


destroy the tubule by an electric cautery oc diathermy, under general aniestbesia, 
opening it up mto the urethra 
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VULVAR ADHESIONS AND IMPERFORATE HYMEN 
Vulvar Adhesions. — Congemtal adhesions between the labia sometimes 
obstruct the vaginal opening Similar adhesions may follow vulvitis m childhood 
They can easily be broken down with the finger under hght anaesthesia, and 
prevented from re forming by dressmg with sienie vasehne afterwards 

Imperforate Hymen — So-called imperforate hymen is usually due to a 
transverse septum just above the hymen, w^ch is visible below it This condition 
is often not diagnosed till puberty, and the vagina, uterus, and tubes may be 
distended with menstrual fluid The operation required is simple excision of 
the septum, which can be seen bulging with dark-coloured blood The patient 
must be admitted to hospital, because strict asepsis is necessary dunng dramage 
An ascending infection may cause salpingitis and pentomus 

VULVAR PAPILLOMATA 

These are commonly called gonon-hteal warts, but they dccut m the absence 
of gQnorrhtK!, and are due to a filter-passing virus TTiey are usually easily 
removed by touching once or twice with a wart paint, such as equal parts of 
liquor epispasticus and unct fern pcrchlondi, or with acid mtrate of mercury, 
or tnchloraccttc aad 

VULVAR LACERATION AND HAIMATOMA 
This type of injury requires careful examination under general anesthesia 
If a rectovaginal fistula has been produced, the rectal and vaginal walls must be 
repaired separately from the vagmal aspect, each with a row of mterrupted catgut 
sutures No oo catgut should be used for the rectum, and No 2 for the vagina 
When proper access to the fistula cannot be obtained through the vagina, it may 
be necessary to divide the sphmeter, and then suture the recul wall from the 
upper end of the lacerauon 

The bowels should be kept confined for six days after the operation Liquid 
paraffin is given daily after the second day and an apenent on the sixth 

DILATATION OF THE VAGINA FOR DYSPAREUNIA 
Under gas anxsthesta, the lower vagina should be dilated thoroughly with 
two or three fingers The patient should attend three tunes weekly after this 
for the passage of well-lubncated vaginal dilators, which are made in graduated 
sizes If the dysparcunia is due to spasm, it will probably be necessary to admit 
her to hospital for a small plastic operation to enlarge the mtroiius and divide 
the constncting muscle fibres After this, vaginal dilators should be passed 
rcgularlj 

TREATMENT OF ABORTION 

When hsmorrhage occurs from the uterus m early pregnancy, it is first neces- 
sary to deade whether the condition shall be ucaicd as threatened or as mevatable 
abortion In threatened abortion there is hope that the bleeding may cease and 
the pregnancy conimue The treatment is complete rest m bed, an injecuon of 
morphine gr 1, and a sedative mixture contauung bromides and tincture of opium 
The diet should be light, and the bowels may be opened, if necessary, by a small 
enema , purgaines should be atoided at first Progesterone, the corpus luteum 
hormone, may be gn en intramuscularly m doses of 2-5 mg daily It is probably 
more useful if gwen for a week or more at the tune w hen a period would has e been 

SJi 26 
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expected, i e , when abortion is most likdy to occur, and before hemorrhage has 
actually started 

When the uterus is making defimte expulsive contractions or when the cenu 
IS partly dilated, abortion is inevitable Expulsion should be assisted by giving 
pituitary extraa m doses of 5 units, repeat^ once or twice if necessary at two 
hourly intervals The injection should not be repeated if the uterus is contracung 
well and bleeding is not excessive If hemorrhage eonunues in spite of these 
injections, dilatation of the cervix and removal of the ovum with a finger and 
sponge forceps should be done An ahemaave treatment is plugging the cervix 
and vagina firmly under ansesthesta If « w possible to empty the uterus, plugging 
should be avoided, as it invites sepsis E^ot and its derivatives may cause 
dangerously strong contraction, and must not be given before the delivery of the 
ovum if the pregnancy is of more than four months' duration 

Septic Abortion — In stpne abortion, operauon may spread the sepsis 
The patient is treated by sulphanilaoude, 2 g , followed by t g four-hourly foe 
a few days Pituitary extract and ergot arc given as menuoned above 

If the whole placenta or a large part of it is rctamed, drainage will be obstructed, 
and dilatation of the cervix, with gentle cxplotauon of the uterine cavity by the 
finger or sponge forceps to remove the placenta, is advisable Drainage from the 
uterus may be promoted by the introducoon of a catheter through the cervix 
and the injection of oz of sterile glycerin, if exploration under anxsthesu 
IS not thought advisable In many cases the organisms are of low virulence and 
are able to cause utfecuoo. only because placental remains and poor draumge 
provide a good culture medium A culture should be taken from the cervix 
to determine what orgarusms are present Gentle explorauon is not likely to 
do harm unless hsemolytic streptococa are found, when previous treatment with 
sulphanilanude by the mouth is advisable Douches should never be used for 
the treatment of sepsis Curettage of the uterus 1$ a dangerous operation in the 
presence of sepsis 


PESSARY TREATMENT OF PROLAPSE 


The symptoms of uterme and vaginal prolapse are sometimes reheved by the 
insertion of a nng pessary into the vagina, but the condition can be cured only 
by operation The most useful type of pessary is the nng type, made of watch- 
spring covered by indiaiubber It is introduced into the vagina by squeezing 
It mto an oval shape with the ^ger and thumb, 
pushing It through the introitus, and guiding the 
upper end past the cervix mto the posterior fomix 
A sonable pessary should cause no discomfort 
When the mtroitus is narrow, a piece of tape is 
wound round the pessary and fixed with a pair of 
Spencer Wells forceps, to keep it compressed (Fig 
440) until the upper end reaches the posterior 
fomix, when the release of the forceps and removal 
of the tape allow the pessary to take its correct position, with the cervix in the 



centre 

A rubber pessary perishes quickly, and must be replaced by a new one every 
three months It is removed by tiacoon with the fore-finger, and rotauon into 
the antero postenor diameter as it comes » the outlet A vulcanite ring pessary 
IS useful when the outlet is so large, or tbe perineum so lax, that a watch spnng 



GYNECOL OGXCAl. PROCEDURES 


403 


pessary cannot be retained It may last longer than the three months, but should 
be removed and mspected at this mterval It is necessary for a patient wearing 
a pessary to douche daily with saline solution or some very mild antiseptic, m order 
to prevent the vaginitis and leucorrhota which the foreign body is liable to cause 

PESSARY TREATMENT OF RETROVERSION OF THE UTERUS 
Congerutal retroversion, and retroversion caused by pelvic inflammation, 
are usually suitable only for operative ueatment 

Puerperal Retroversion. — ^Puerperal retroversion of the uterus may be 
treated by replacement with a pessary The type of pessary generally employed 
IS the Hodge, the upper end of which is rounded to fit the posterior fornix, and the 
lower end square to rest against the lower vaginal wall and the lower part of the 
symphysis , ir is S-shaped, and when ic 1$ tn place, the upper end p«j;ects for- 
wards, above and behind the cenax A nng pessary will also maintain the uterus 
in anteversion, and is useful when the introitus is too lax to retain a Hodge pessary 
Introduction of the Pessary — The uterus must first be replaced into the ante- 
verted posiuon by digital marupulation With the patient in the left lateral or 
semi-prone position, two fingers of the nght hand are introduced into the vagina, 
and the body of the uterus is pushed up m the posienor formx as far as possible 
with the middle finger , the forefinger then presses the cervix backwards, and so 
levers the body forwards till tc can be pushed down by the left hand per abdomen 
The fingers are now withdrawn and the pessary 1$ taken m the nght hand, the 
left forefinger retracts the penneum and assists its introduction through the 
introitus, and the nght forefinger then guides the upper end of the pessary into 
the posterior formx above the cervix If the pessary is of suitable size, the patient 
should not be conscious of anything m the vagina 

Treatment by a pessary, after replacement, will usually effect a permanent 
cure of puerperal retroversion, if it is begun at about five weeks after delivery , 
the pessary should be retained for three months When the condition has not 
been diagnosed till later, the uterus can generally be anteverted, but removal of 
the pessary may allow the retroversion to recur It may be necessary for the 
patient either to continue wearing the pessary, which is removed and inspeaed 
every three months, or to have an operation In difficult cases replacement may 
be performed under anxsthesia, with a sound or dilator m the uterus , it is of 
course quite useless to introduce a pessary without first mampulaung the uterus 
into anteversion 

Retroverted Gravid Uterus. — ^This condiuon causes trouble at about ten 
to twelve weeks’ gestation No treatment is needed till the uterus is of ten 
weeks’ size, when it may be found to be undergoing spontaneous anteversion, 
which occurs in the majority of imtrcated cases The anteversion may be assisted 
fay pushing up the fundus with one or two fingers in the postenor fonur, and a 
pessary may be mtroduced if the retroversion seems likely to recur It is safer 
to keep the patient m bed and attempt replacement by postural means rather 
than mampulation, especially if the retroversion has been responsible for a previous 
abortion 

Another method of securing anteversion m cases of reuoverted gravid uterus 
IS to mtroduce a rmg pessary, the continuous pressure of which will gradually 
press the uterus upwards mto place 

If the condition has not been treated early in pregnancy, retention of urine 
may occur when the uterus is large enough to fill the pelvis and force the bladder 
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above the pubes The treatment for this is catheterization, the unne being 
removed at the rate of about a pint an hcnir> m order to avoid the danger of 
hemorrhage, which may occur if the pressure in the bladder is released too 
suddenly When the bladder is kept empty by a catheter, spontaneous ante 
version of the uterus generally follows, and may be assisted by keeping the patient 
in the prone position If necessary, the fundus uten can be pushed up with the 
fingers in the posterior formx, while the patient is in the knee chest position 

PAU. 1 ATIVE TREATMENT OF ACUTE SALPINGITIS 
Acute salpmgitis is treated by the Odisner Sherren regime (j« p 194) 
Sulphapyndine is given m doses of i-i g three times a day Heat may be applied 
to the pelvis by means of short-wave diathermv , 
if this IS not available, radiant heat may be given 
to the lower abdomen for ten to twenty minutes 
twice a day To decrease the inflammauon from 
the vaginal aspect glycenn tampons, pledgets of 
wool soaked in glycerin with a tape attached to 
make removal easy, are mtroduced mto the pos- 
terior fonux once or twice a day, gI}co-geIaun 
pessaries may be used in the same way A hot 
douche of 5 per cent saline, or with some mild 
anusepQC, is given twice daily 

The patient must be kept in bed unul the 
tubal mfiammation has subsided completely If 
the pelvic inflammatory masses increase m sue 
mstead of decreasing, operauon may be necessary 
An abscess palpable as a soft fluctuating swelling 
in the posteooc fomo: may be opened by posienor 
Fit 44t — Poitcnor Colpotomy 

Posterior Colpotomy —This is performed 
by introducing a vaginal speculum, pulhng the cervix forwards iviih a vulsellum 
forceps, inasing the vaginal wall )ust behind it with a knife {fig 441), and 
pushmg a pair of sinus forceps mto the abscess A flanged tube is inserted for 
a few days to secure drainage If the pelvic mass is lateral, and not close to 
the postenor fornix, it is better to dram it per abdomen 
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OPERATIONS UPON THE TONSILS, HARE-LIP, AND 
CLEFT PALATE 
By Denis Brosvne 
REMOVAL or TONSILS 

Ansscheuc — Intratracheal gas and oxygen for choice The safety of the 
airway given by this more than compensates for the slight obstniction of the 
tube Otherwise ether vapour given through a weighted hooked airway hung 
in the mouth 

Position — On the back, on a horizontal table, with a sandbag under the 
shoulders, raising them till the face lies naturally at ail angle of 45® to the vertical 
This allows blood or fragments of tissue to drop into the nasopharynx rather 
than into the glocus 

Gag —A Waugh’s gag {Ftg 442) 
combined with a sharp tongue for- 
ceps has the advantage that the 
tonsillar fossa is opened widely and 
pulled forward rather than stretched 
and narrowed at the back of the 
throat as by the Davis gag The 
latter, however, when once ad/usted 
does not need an mtcUigent assistant to bold it, as does the tongue forceps 

Anatomy — The descnptious of the tonsil in anatomical text-books are 
notoriously contradictory and miccuiate The mam points of importance m 
tonsillectomy are — - 

1 The upper half of the capsule of the tonsil is divided by a loose areolar 
space from the palate muscles In this space the dissection should begm, and it 
IS m 11 that a qumsy forms 

2 The lower half of the capsule has the palate muscles mserted mto it, so 
that they Uft it up and back over the descending bolus dunng swallowmg 

3 In addition to the muscular suspension there is a fibrous one, as m the 
case of the testis The suspensory ligament runs from the sheath of the tongue 
muscles to the angle of the tonsil that lies between the tongue and the anterior 
pillar {Fig 443) The early tdentificauon and cutting of this ligament is essential 
for a neat and rapid dissecuon. 

4 There is one artery of supply — that from the facial, which enters the lower 
pole close to the tongue Like all artenes of this sue, it ceases bleeding rapidly 
after division owing to the contraction of its walls, unless it is atheromatous 

5 There is a vem unaccompanied by an artery, running m this areolar space, 
the paratonsillar vem {Fig 444), whidiis the almost invariable source of dangerous 
bleedmg lake most unpaired veins, it vanes greatly in size and may be double 
or treble When it is divided the bleedmg end retracts mto the upper comer of 
the tonsillar fossa, and has to be bgatured there 
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Instruments. — 

1 Tonsil-holding forceps, with blunt overlapping jaws (Browne’s, Fig 445) 
The only part of the tonsil which will allow the strong grip needed for dissection is 
the capsule, and this will 
stand far more tension when 
held by a blunt grip of this 
sort than when perforated 
by a vulseUum 

2 Waugh’s dissectmg 
forceps, or the author’s 
‘ needle-catching forceps ’ 

{Fig 446) The latter has 
the advantage that the points 
can be inserted dosed and 
then expanded always the best way of hnding an areolar plane of cleavage 

446—Btowoetnted}ectKhias hrctpi 

3 lugature-carrying forceps (Fig 447) The author’s partem is bent so 
that the hand does not obstruct the view 

4 Dissecting scissors 

5 Suction aspirator, if possible 

6 A liberal supply of gauze swabs, of 
size suitable to the patient 

Aiethod of Operating — Stand on one 
side of the patient, as this allows a far 
better view of the important upper part of 
the fossa than when at the head of the 
table Insert one blade of the holding 
Ibrccps into ffte siir in the sur&ce of Che 
tonsil, called by anatomists the supra 
tonsillar fossa, and close them so that the 
other blade grasps the extreme edge of the 
mucosa of the antenor pillar Put this on 
the stretch by lifting the tonsil mwards and 
forwards, and with the sharp-toothed end 
of the forceps make a clean tear extending 
&om the middle of the tongue border of 
F>t 447~Bro«M^bs3turr-aTr,-,ns afong anterior pillar, round 





ul holding foiceps 
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the upper pole, and as far as possible dorni the posterior pillar One of the 
commonest causes of difhculty is too small a first inasion 

Sull holding the tonsil so that it bulges through the anterior piUar, deepen 
the inasion tiU the white capsule shows Then shift the gnp of the holding 
forceps on to this, and thrust in a swab that is about the size of the tonsil when 
tightly compressed This will define the suspensory hgament runnmg from the 
angle between the anterior pillar and the tongue, and this should now be divided 
by Lght smcks with the forceps The tonsil can now be swung tight out into 
the middle of the throat, and the posterior pillar pushed off it by gauze dissection 
which IS continued firmly downwards to stnp off the muscle attached to the lovier 
part of the capsule 

This finally should Jeate only a narrow pedicle containing the artery, which 
can be caught dose against the tongue by the holding forceps and nvisted off by 
a half turn of the wnst 

A swab is held firmly m the fossa with one forceps, and the throat kept dear 
of blood with the other till the bleeding diminishes, as it iviU rapidly do Then 
any bleeding points should be treated precisely as they would be in an ofdinar> 
surgical operauon and ligated immediately It is no more justifiable to tr> to 
stop venous bleeding by pressure, by stitching in swabs, and so forth, in this 
operation than it would be m a dtssecuon on the outer side of the neck The 
artery to the tonsil, or (he tiny branches to the mucosa along the tongue border, 
almost invariably cease bleeding rapidly and completely The reason wb> almost 
ail writers on the subjea believe the dangerous bleeding to be arterial is that 
venous bleeding m the neck usually comes in pulsating jets, though without the 
true arterial pressure 

If bleeding should occur soon after the operation, it is best for all concerned 
to re^anssthetize the patient and ligature the vessel The mental and physical 
suffering caused by attempts to stop it by pressure in a consoous patient are 
quite unjustifiable 

A blood transfusion should be given if there has been much bleedu^ in such 
a case, not only as a Ufe saving measure, but because of its great help towards 
convalescence 

After-treatment — The patients should be encouraged to take as much 
glucose sweetened dnnks as possible, and allowed to eat what they feel inclined 
to Ice cream is very useful with the young Never m any circumstances 
should a child be sent out of hospital withm twenty four houn of the operation, 
and at least three days in bed is desirable 

FERTTOVSILLAR ABSCESS 
syu 

This means a suppuration in the areolar space round the upper half of the 
tonsil, analogous to penrenal ^oscess or ofoital suppuration It is due to infection 
m a tonsillar crypt spreadmg through the capsule If in a case of tonsillitis a 
swelling of the palate above the tonsil proper, and increase of pain on one side, 
show a quinsy threatens, it may be alxirted by sulphanilamide treatment 
In any case no operation should be attempted nil fluctuation is present 

Operation — ^This can be done m a tolerant patient without a general ames- 
theoc by inasmg over the middle of U» flticmant swelling (Fig 448) either mib a 
tiny (No 15) Bard Parker blade, or with an ordinary scalpel with all except the tip 
of the blade guarded with sucking plaster A cocaine spray beforehand will 
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jce the pain of incision , local injections, as in all septic conditions, are not 
ressful Through the incision sinus the * needle catching ’ forceps should 
inserted, directly backwards, and opened to allow pus to flow This is, at 
best, a painful procedure , and it is 
ferable to give a general anesthetic An 
rator to remove the pus as it appears 
avoid any danger of inhaling it 
Severe bleeding may occur at the time 
iperauon or later, from the paratonsillar 
1 Packing the abscess with nbbon 
ze may control it, but if it does not M 
ecessary to remove the tonsil and ligate 
bleeding pomt 

RETROPHARYNGEAL ABSCESS 
This IS a suppuration starting in the 
vertebral lymphatic glands, analogous to 
acute streptococcal abscess of the neck 
in seen in children It should be sus- 
ted when a child complains of difficulty 
stvallowing or breathing coming on fauly rapidly m the course of a throat 
tction , and can be best diagnosed by palpation with the Anger This flnds 
nctuant swellmg on one side or the other of the posterior pharyngeal wall just 
und the tonsil It must be distmguished from tuberculous infection of the 
le glands, and also from congemtal aneurysm of the internal caroud artery 
Operation — Only in the most urgent obstruction should this be attempted 
:hout an anzsthetic, though this should not be deep The control of the airway 
ea by a gag and tongue forceps may suddenly become very necessary indeed 
The head should be hung well over the edge of the table, as one of the mam 
igers is that of inhaling the suddenly released pus if this is allowed near the 
ynx The best method of openmg the abscess is by thrustmg a needle- 
chmg ’ forceps into it with one hand, while the other uses a suction aspirator 
clear away the pus immediately it appears If this is deftly done not a drop 
let free m the pharynx 

Alternatively a guarded knife followed by sinus forceps may be used, and the 
s cleared away with swabs 



HARE-LIP 

The obstacles to the successful joining of a cleft of the lip are three — 

I. Tension — ^This is of two kmds First, the passive tension due to the 
aggmg inwards ol fhe sides ol what may have heen a very wide gap , and 
condly, the active tension caused bv the contracuon of the faaal muscles in 
ying or feeding The counter to this is the use of the ‘ tension bridge ’ or 
odified Logan’s bow (,Fig 449) This has the advantage over the ongmal 
odel that it can be tightened up to any desired degree while it is in position 
•tg 450) It has two important functions apart from makmg union almost 
rtam The first is that it greatly dinumshes stitch scarring, as it removes that 
rag which causes stitches to cut through the tissues if they are left unsupported 
icondly, it fulfils the orthopzdic pnnaple of leavmg a joined muscle m the p>osi 
in of contracuon during healing A hare-lip result is not good unless the 
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patient afterwards has the power of ‘ pouting ’ the Ups , to ensure this the bps 
must be left in the ‘ pouting ’ position during healing by ught pulling of the 
sticking-plaster bands 


2. Irritation and Infection by 
operation, there is a profuse disidiarge 
from the nostril If this is allowed 
to flow over the wound it has a very 
bad effect on healing The counter 
to it is to keep a loosely rolled 



Nasal Aiucus — In many cases after 
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pledget of cotton-wool m the nostnl, changing n as soon as it becomes soaked 
with discharge When the discharge u profuse this may mean many changes 
during the day It must be clearly understood that the cotton wool is not used 
as a plug, but should be loosetv in the nostnl and soak up the discharge b> 
capillary acaoo 

g Infecnon by Skin Staphylococci and Other Organisms —This can 
be guarded against by keepmg the wound Lghtly smeared with p ;Vir ^svine 
paraffin In addiuon to its anusepue acuon, this helps to protea the wound 
against any chance contact with nasal discharge 

Formula for Joining the Lip — It is impossible to discuss this fully here 
It 18, however, generally recognized now that the complicated flaps and zig zaS 
inasions, shown m so many Sgures for 
joining smgle clefts, have very bad results 
A simple junction, of the kind usually 
known as Rose’s operauon, with careful 






F‘gf 451 A, B — Formula for jouung a douSle-cteTi lip At the poj 
>un hed on the mucocutaneous hne-with- 
•azor-edged chisel and the trephine hole 1 
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if the side of ihe midJ'e portion. 


jommg of the muscles, gives the best result For the much more difficult problem 
of joimng a double cleft, the fonmila shown in Fig 451. A, 8 has been found in 
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practice to work exceedingly well It gives a thick, short, mobile lip with that 
double curve of the mucocutaneous junction known as a Cupid’s bow , and avoids 
the imdue length and tighmess whidi gives that ape-hke appearance so familiar 
after most of these operauons 

Finally, it may be pointed out that most accounts of the operation give no 
instruction to join the cleft of the door of the nostnl If the gap extends through 
this It should be treated preasely as is the gap in the hp itself, by making a raw 
surface on either side and suturmg the two together 

CLEFT PALATE 

It should be understood that the object of operation on a case of cleft palate 
IS not to close a gap, but to produce a function This function is that of the 
voluntary closmg of the nasopharynx, without which correct speech is impossible 
Without discussing the vast numbers of procedures that have been recommended. 
It may be pointed out that success, as defined, turns upon givmg a certain action 
to certain muscles, and that all these recommended procedures contravene the 
fundamental orlhopsdic pnnaple that when a muscle is joined it should be left in 
the position of contraction dunng healing In other words, if it is required that 
the nasopharynx should have the power of closmg after operation, it should be 
left in the closed position while the muscles jom 

To obtun this end two things are necessary First, a drastic and extensive 
freeing of the sides of the cleft, which will allow it to be joined close up against 
the posterior wall of the pharymc The incisions for this extend on either side 
from the canine teeth bacl^ards along the pteiygo mandibular raphe and through 
the empty tonsillar fossa left by a previous tonsilleaomy The second is a device 
which acts exactly as does the ‘ tension badge ’ in iTeaiing a cleft of the hp It 
IS a thick catgut suture passed round the back of the pharynx and through the 
sutured soft oalate tied so tightly as to occlude the nasopharynx temporarily 
Apart from fulfilling the orthopaedic pnnaple already mentioned, this device 
takes all tension off the suture Ime of the cleft and ensures complete healing m 
some 98 per cent of cases 

The after-treatment of a cleft palate case should be much the same as that of 
a tonsillectomy The patient should be encouraged to dnnk as much as possible 
and allowed to eat any soft foods that are fanaed Any attempt to syringe or 
clean the mouth will do more harm than good The severe pam so often seen 
after operation is mainly due to tension on the stitches , with the wide freeing 
recommended there is usually surprisingly little discomfort 

Speech training is unnecessary if the child is mtelligent, and is given a palate 
that will close the nasopharynx before it has acquired bad habits of speech In 
less successful cases it can do a considerable amount of good 



412 


CHAPTER LVIIl 
THE NOSE 
By Eric Watson Williaais 


General Methods of Examinatton of the Nose, Throat, and Ear — Ordinary 
cluucal csamuiation comes note swelling, (endemess, condinon of glands, nerrous 
system (paralyses, nystagmus), etc. Special methods demand dlummauon of the 
passages and cavities The light should not be too bnght the best is a 60-c.p frosted 
electric bulb 6 m. behind and to the left of the panent % left ear (for exatmnu^ the nose 
and throat), but any available source, esen daylight, can be usetL The forehead mttror 
should hate a half inch aperture, not a peep sight Looking straight at the part 
move the lamp till it shines on the mirror, and the mirror till it lUusunatcs the part 
For bedside or operative work a forehead lamp with focusmg lens 1$ use^l it should 
be small, and worn |ust above the inner canthus— one cannot examine the depths of a 
narross cavity unless line of sight and beam of light are nearly coinadent 

In using mirrors in the throat, proceed always in this way (j) Warm the minor 
os cr a spmt lamp or in hot water , (i) Polish ^e surface , (e) Test the temperature 
on the back of your own hand (d) and on paueot $ cheek , (r) Pass the mirror wiihow 
touching the tongue or tonsils If the fauces are very sensmve, spray mth a few drops 
of 8 per cent nitocaine solution, or,/or odidu only, 5 per cent cocaine, being careful thsl 
nont IS sxsalloKtd , uait ac least five minutes to allou the solution to ^ absorbed 

EXAMINATION OF THE NOSE 

Tilt up the tip and examine the vesubuJe for cartilage spurs, cracks, ulcers, 
etc otherviise these may be cosered by the speculum and overlooked. 



Ft 451 —Thud diutn t mmI speculum. Fie 433 — Tlie use of the speculum. 

Anterior Rhinoscopy — ^Thudicbum’s specula are the simplest choose 
one too small rather than too large, and hold it as shown {Figs 452, 453) Note 
(o) Mesially, the septum, observmg any spur, bend, hollow, ulcer, or perforation , 
(fc> Laterally, the head of the infenoc turbinal, generally pink in colour , (c) 
Abov e and behind this the head of the middle turbinal , (d) The space between 
septum and turbinals, which is nonnally firec from secretion 

Spray the nose with the same precauaoos as detailed above and examine 
after five minutes The mucosa will be paler and the inferior turbinals should 
have shrunk so that almost the whole mtenor can be escamined VTipe away any 
discharge (note whether offensive) With the head upnght, discharge that re- 
appears over the hrod of the infenot turbinal must come &om frontal or antenor 
ethmoidal cells , antral discharge appears much farther back over the middle 
of the infenor turbinal Absence of discharge does not exclude sinus disease 
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Examination of the Nasopharynx : Posterior Rhinoscopy. — Some 
practice IS reqmsite to acquire the necessary knack for this procedure, but it is 
amply repaid 

Ask the pauent to breathe through the nose Using a tongue depressor in the left 
hand, pass the mirror behmd the soft palate, keeping well below it do not touch the 
uvula — It IS impossible to see the nasophan^ if the patient 
begms to gag First idenufy the sharp, white, vertical edge 
of the vomer (Fig 454) By turmng the mirror slightly, bring 
into view the pale posterior end of the inferior turbinal of 
each side, with that of the middle turbinal above it the 
Eustachian orifice is seen laterally, and above the vomer is 
the vault of the nasopharynx 

Note the situation of any discharge seen Frontal, 
anterior ethmoidal, and antral discharge appears between 
inferior and middle turbinals , posterior ethmoidal and 
sphenoidal discharge above the middle turbinal, on the 
back wall, or runmng down the vomer If adenoid hypertrophy is present, the 
characiensuc vertical ndges hide more or less of the vault or even the upper part 
of the vomer In babies the simplest method of examining for adenoids is to 
palpate gently with the finger-up 

TransUlummation of the Antra.— This has a hnuted value, though a negauve 
result 18 inconclusive Darken the room completely and wait lUl the eyes are ‘ adapted ’ . 

have dentures removed Pass the small 
elecuic lamp into the mouth so that it lies 
near the back of the hard palate, and tell 
the pauent to close the lips Ftg 455 
shows on the pauest’s left side the normal 
appearance not only are the cheeks lie 
up, but also the infra orbital region, pupil, 
and front of the nose The right side 
shows the appearance when the antrum is 
opaque 

X>ray Examination —A radiographic 
exaimnauon should always be made when 
there is any doubt as to the condition of 
the smuses 

NASAL OBSTRUCTION 
Adenoids (see p 415) — The com- 
monest cause in children 

Septal Deviations. — Spurs, ndges 
and curves, seldom confined to the 
cartilage compensatory changes m the 
form of the turbinals are usual There 
IS little relauonship between the amount 
of deviation and the seventy of symptoms treatment is operative Septal swel- 
ling may be due to haematoraa (usuaDy becomes absorbed) , to empyema, which 
needs prompt evacuation to mimmize deformity , or to gumma 

Hypertrophic Rhinitis.— The mucosa is pale, swollen, and bathed m watery 
mucus Treatment consists in a deep longitudinal cauterizauon of the head 
of the inferior turbinal, or, m a bad case, removal of the hypertrophied soft tissues 
there with sassors do not remove the whole turbiral , treat the cause 

Polypi.— These are usually multiple and indicative of ethmoidal disease 
They tend* to recur rapidly unless the underlying disease is eradicated A 




Fig 4S4—Postenor rhino 
icopy— diagrammatic 
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polypus which bleeds spontaneously or on gentle probing is to be regarded as 
mahgnant 

Rcmnal of Polypi — A poljpus forceps with dun, serrated blades is the simplest 
instrument to use If a snare is employed, malleable silver wire, not too thin, is muci 
easier to manage than sprmgy steel wire , be sore that the wire has gone nght over the 
polypus before tightening it Spray the nose with 5 per cent cocauie solution contain 
ing 1-10,000 adrenaline, and pack a strip of nbbon gauze moist with this solution high 
up m the middle meatus on each side ofthc neck ofthe polypus for ten minutes Seize the 
polypus by the narrow neck at the top of the hiatus sei^unaris, well beneath (1 e, out 
side) the middle tuibinal <be careful not to catch the latter by mistake), and remove it 
try to pull away the attachment rather thao to cut through the neck. 

THE TREATMENT OF EPISTAXIS 
Usually the bleeding comes from the antenor part of the septum, and can 
be controlled by finiily compressmg the nose between finger and thumb applied 
as far back as possible The pressure needs to be maintained from fire to fifteen 
nunutes a strong sprmg clothes peg well padded may be useful. 

Packing the Nose — ^This is indicated when the abos e measures pros e inade- 
quate Really good illumination is essential Have ready four yards of l-in 
nbbon gatiie, and 4 drachms (15 c c ) of anxstheuc solution {see p 412) Spray 
the nose gently svith a small quanuty of the solution, 
taking care that none is sn^owed Take a long 
narrow loU of wool of a sue that will easily enter 
the QosmI, moisten it w ith solution, wnng it neail> 
dry, and pass it well back into the nose under 
direct vision, using a speculum to dilate the nostnL 
It may be difficult to see much if the bleeding is 
free Unless you are sure bleeding is coming only 
from one side, repeat the process in the other 
nostnl At the end of ten minutes, remove the 
wool You wiU find that the turbinals base shrunk 
very much, $0 that the whole of the nasal chamber 
is easily inspected the mucosa is very pale, and 
perhaps a senes of small purple veins w nsible in 
the septum (note if there is any ulceration there) 
if all bleeding has peased, do not be misled —11 will 
F —Pntchsrd 9 forcep, fer probably rccuT With added violence 

^ pacluflg the nose Now that you can really see what you are 

doing, take half the nbbon gauze and proceed 
to pack the nose the gauze j$ seized with the forceps (Fiy 456) about 
5 ID from the end, and earned straight up and back to the front of the 
sphenoid, leaving a short end outside the nostnl— control this with one leg of 
the speculum so that it does not get pushed m Now pack the gauze in firmly, 
taking about 2 in each time and pressing each fold well back agamst the sphenoid , 
when about four or fixe such lengths hate gone into place, a slightly larger loop 
may be used Styptics are seldom necessary 50 per cent glucose or viper 
venom solution (‘ Stypven ’) may be employed 

After-care The packing should be removed next day or at the latest m two 

days, by which time it will have become fouL If jt is to be repbeed, soak the 
gauze in bismuth oxycarbonaie worked up mio a thin cream with glycenn, an 
effiaent anosepuc which does no harm if some 1$ swallowed Prolonged packing 
leads to great nsk of infecuon of smiises and the middle ear 
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Caucenzation — This is mdicaced instead of packing if conspicuous septal 
veins appear to be the source of the bleeding, especially if this recurs Great 
care should be taken to apply the cautery exactly where it is needed, usually near 
the floor of the nose The object is to obliterate the veins without damaging 
an extensne area of mucosa The nose is anesthetized as already described 
a very thm wisp of wool is fixed firmly on a wool carrier, dipped in 20 per cent 
solution of Sliver nitrate (remove all excess), and held firmly against the spot 
selected for two mmutes Alternatively, an electric cautery pomt may be 
employed see that it is ‘ cherry red ’ — if too hot it cuts rather than coagulates 
In either case remember that it is easier to repeat the application if too hltle has 
been done than to remedy extensive ulceration from doing too much A bland 
ointment should be used for a week after cauterization 

REMOVAL OF ADENOIDS 

The anaslhetic and position of patient are as for tonsillectomy {see p 40)), 
with which operation this is often combmed , do not over-extend the head, 
or the body of the atlas will project into the nasopharynx and hamper the operator 
Sir SiQair Thomson’s caged curette (Fif 457) is the most convemem instrument , 
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the largest size that can be used should be chosen Have ready Luc s or similar 
grasping forceps to seize the mass if it happens to fall from the cage and remam 
in the pharynx The mouth is kept widely open by means of a Boyle-Davis 
or Doyen gag A finger examines the grcwih, and the curette is passed into the 
nasopharynx and moved upwards until the septum nasi is felt The curette is 
then pressed firmly up and then back, and the mass of adenoids is removed by 
one fiiTO sweep of the curette right down the posterior wall of the pharynx The 
patient is then turned over on to the right side, and a finger is passed into the 
nasopharynx, which should be found clear of adenoids 
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CHAPTER UX 
THE LARTOIX 
By Eric Watson-Williaais 
METHODS OF EXAMINATION 

INDIRECT LAR¥NCOSCOP\ 

A ROUND mirror is emplojed, fixed at 45'* at the end of a straight handle a 
mirror i in in diameter serves most purposes Useful instruments are made 
wth a lamp in the handle If a forehead mirror or lamp is used, arrange it to 
illuminate the back of the pharynx Ha\e ready a supply of 6 m gauze squares 
The dexterity that comes only with practice, and the greatest gentleness, arc 
essenual for success , gii en these you uiU be able to examine ci en small children 
Tell the patient to open bis mouth widely, to protrude tbe tongue as far as 
possible, and to breathe quietly without “ trying to show the throat ” 

A tongue cloth is laid on the fore pan of the tongue, and the tongue is hrml) 
held between the examiner’s thumb (above) and middle finger (below) of the left 
hand, the forefinger being placed on the patient's upper hp to keep the moustache, 
if any, out of the way Hold the tongue ftmily, but do not puIL Hie laryngeal 
mirror is now passed backwards without touching tongue or tonsils, till it reaches 
the uvula, which is gently pressed upwards and backwards The mirror then 
reflects a picture of the larynx (JFig 458), the epiglotus appeanng m the upper 
part, the arytenoid cartilages in tbe lower, and the true and false cords and the 
sentricles of the larynx m the centre The paucnt is then requested to say 
“ ee, ee ”, and thus Ae true vocal cords are more clearly seen, and their appear- 
ance and mobility can be studied Several short exammanons are better tolerated 
than one long one 

DIRECT LARYNGOSCOPY 

Indications —(i) For the ezamuiauon of the larynx when the indirect method 
fails , (a) For the removal of an impacted foreign body , (3) In treating any laryngeal 
obstrucuon eg, m diphtheria, where it replaces tracheotomy, (4) To msert an intrs 
uacbeal catheter 

Aneesthesia — Children under 3 years old can be examined by the direct method 
•without any ansesthctic General anasthesta is advisable m the great majority of cates 
for those without special experience Ether vapour from a Shipway appawtus is the 
most convenient method , oxygen cihw entails a real risk of explosion Before stamng 
the anasihetic make sure that the tracheotomy lostniments are ready See also that 
any other instruments you can possiUy require arc at hand, in worlung order, and long 
enough to reach beyond the end of tbe laryngoscope These should include (i) 
A saliva tube, attached to the sucuon apparatus , (2) Wool earners — be sure that the 
wool IS firmly attached , (3) If a foreign body is suspected, alligator foraps 

The Operation — Darken the theatre Place the patient m the supme 
posiDon with the head extended over the edge of a pillow Pass the laryngoscope 
{Ftg 459) back along the dorsum of the tongue, identifying in turn the uvula 
and then the epiglotus Insert the beak behind the latter and hook it forward 
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In doing this a lifting movement is needed , the teeth are not to be used as a 
fulcrum Additional room may be gamed by turning the head to the left side 
and passing the tube through the right comer of the mouth As the epiglotus 
IS lifted forward the whole larynx comes into view , gentle pressure on the pomum 
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■FW <39— •Author’* laryngoscope 


Adanu may be needed to reveal the antenor commissure If there is much spasm 
paint the cords with a wool mop, moist, but not wet, with anesthetic solution 

laritvcotoau 

Indicauon. — Urgent laryngeal 
( obstrunion, except in small clyl- 
M W f dren 

|[ ' I Instruments Required. — As 

1 for tracheotomy («e beloio), but 

^ providing a lar^gotomy tube 

larynx should be used only in 
^ 1 ; ' ''i£_^ of extreme urgency With 

r *^) '' the patient lying on couch or floor, 

\ with bead extended, place the left 

1 thumb on the thyroid cartilage, 

<39— ■Author’* laryngoscope pointing towards the sternum, 

define the upper border of the 
cricoid by digging the thumb*nad in firmly just above it Malce a transverse 
incision I in long, level with this border, again define, and stab directly back 
wards through the cricothyroid membrane Separate the maigins of the cut by 
inserting the handle of the scalpel and turning it Now arrange a pillow under 
the shoulders, so that blood does not run down the trachea, and insert a laiyn 
gotomy tube m the opening A small tracheotomy rube, or a piece of drainage 
tube (with safety*pin to prevent its bemg sucked 
in) may be used Whatever is used, fix it so 

that It cannot be coughed out Finally, arrest V~— 1 . ..j 

any bleeding from the small vems sometimes k \£j * 

encountered, and apply dressing ^ -• — ^ 

When the patient is not threatened with ^ ' ' '••__y 

immediate asphyxia, anaesthesia should be pro- j:,g 460 . 

cured by infiltratmg the superficial fascia over the 

larynx with a i per cent novocain soluUon Make a transverse inasion at the level 
described above, but rather longer Define the midhae and retract the muscles 
outwards The lower part of the cricothyroid membrane comes into view 
puncture this with a sc^pel, keeping dose to the cncoid cartilage to avoid the 
cricothyroid artery Do not make too wide an masion if the tube fits tightly ft 
will prevent blood from entenng the trachea Pass the tube with its pilot directly 
backwards and downwards, remove the pilot, ue the tapes firmly, and insert a 
stitch on either side to close the skin inasion , if the laryngotomy tube is 
provided with an inner tube, insert this , and apply a plain gauze dressing, 
notched above so that it may be drawn up over the wound on each side of the tube 


o C? 


TRACHEOTOMV 

Instruments Required — TracheMomy may be an operauon of urgency 
It IS a good rule to keep a complete set of Uie instruments required in one reccp 
tacle so that everythmg wanted will be at hand without delay Two scalpels 
(see that they are sharp), two pairs of dissecting forceps, four pairs of Spencer 
Wells pressure forceps, straight scissors, tracheal dilator, Parker’s tracheotomy 
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tubes (4 si2es), needles, silk, silkworm gut, tape, feathers, small-bore cannula, 
with tubing to attach to sumon apparatus 

Anxsthesla —Avoid general anxsihesia in the presence of severe respiratory 
obstruction Local anatsthesia as described for lar^gotomy is safe a larger amount 
of anxstheuc may be necessary, as the slun uiasion is longer« With very small children 
the best plan is to insert an intratracheal catheter by direct laryngoscopy , a few whiffs 
of ethyl chlonde may be given through the catheter for the tracheotomy When 
dyspncea is not severe a general anxsthetic is permissible , chloroform is preferable 
to ether 

The Operation — ^The patient lies on his hack with a firm pillow under his 
shoulders, the neck being thus fully extended He should be put in this position 
before the anssthesia is commenced, and should not be moved afterwards 



If there is plenty of tune, use a ‘ collar ’ inosion, three inches Jong, half an 
inch below the cncoid, and slightly concave upward , choose a natural crease 
if one js \isible Reflca skin and superficial fascia up and down, to expose the 
deep fasaa If tune presses, or the patient’s neck is short and fat, the operator 
should, with his left hand, define the bryiuc and cricoid camlage , then, lightly 
grasping the larynx with the thumb and second finger of the left hand, the index 
finger being placed in the middle line on the cncoid carulage, a free inasion is 
made from the cncoid down to just above the suprasternal notch This incision 
should divide the skin and supe^aal fasaa The middle line being again accur- 
ately derermined, a further inasion divides the deep fascia Retract laterally 
the muscles in front of the trachea and pick up any bleeding points with pressure 
forceps These pressure forceps arc allowed to hang down on either side, and 
act as retractors The isthmus of the thyroid gbnd is seen at this stage pass 
a dosed harmostat behind it, to free « from the trachea, and clamp it wnth a pair 
of forceps on either side of the midline and divide it between them Make sure 
that the front of the trachea is completely deared, and that bleeding is arrested 
Enter the knife, edge upwards, into the trachea below the 3rd ring, and carry it 
firmly upwards, dividing the 3rd and and nngs but not the ist (Fig 461) As a 
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rule the opening of the trachea is followed by violent coughing by the patient 
The tracheal dilator is at once inserted, and a short period is allowed to elapse 
daring which the patient clears the tra^ea of blood and membrane, assisted by 
sucuon The outer part of the tracheotomy tube is then inserted mto the trachea, 
and tied by tapes around the neck The woimd is closed by sutures 

The operation is one requiring some nerve and a level head It may be some- 
what difficult m a small fat baby, with violent tracheal excursions and congested 
veins There must be no hurry and no clumsmess Every step must he done 
m order, and no effort made to open the trachea till its rings are exposed Open 
the trachea slowly and quietly Once the trachea is open and the <^tor m posi- 
tion, the object of the operation is obtained, and the introducuon of the tube 
can be done at leisure If respiration ceases before the trachea is opened, complete 
the opening and insert the dilators before arttfiaal resptratton ts started The 
passage of a feather mto the trachea will often start respiration Always pass 
the tracheotomy rube between the bbdes of the dilator this will ensure the 
tube shall be placed within the trachea 

When operating on adults, tt is often a wise plan to remove a quarter of an inch 
of one or, if necessary, two tracheal rings, making inasion to one side of the midlme, 
so that a small oval of tracheal wall is completely removed When the neck is short 
and fat, Durham’s ‘ lobster uU ’ tube is often much more easily inserted and reuined 
than Parker’s If laryngeal obsmiaion has been present for several weeks do not insert 
a wide bore tube at once , a small bore (22 mm circumference) should be used for two 
or three days to avoid pulmonary txdema With elderly pauems remember that the 
rings may be ossided and require division with stout scissors 

After<care.— A special nurse is essential she must not leave the patient 
unattended on any account until he has become accustomed to being unable to 
speak a bell and a wnemg tablet may then be substituted For the first forty- 
eight hours the old fashioned steam-tent offers great advantages in nursing 
babies or elderly patients The inner tube must be removed and cleaned fee- 
quently~before it becomes half blocked with discharges the outer tube should 
not be changed for the first three days unless the danger is over 
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CHAPTER LX 
THE EAR 
By R Scott Stevenson 


EXAMINATION 

The prelude to instrumental examination should be inspection of the auricle 
and, after the pinna has been turned forward, inspection and palpation of the 
mastoid region 

The Use of the Otoscope — For those who have not had the advantage of 
holding an appomtment in an ear, nose, and throat department, the electric 
otoscope {Fig 462) will be found more generally helpful than the head mirror and 
naked speculum The electric otoscope is simple to use The largest speculum 
which will enter the meatus comfortably is selected and connected to the otoscope , 
the light IS then switched on The auncic ts pulled backwards to straighten the 
natural curve of the meatus and the mstrument is inserted gently, remembering 
that the meatus is sensitive The speculum is 
mtroduced for only about half an inch and no 
force 1$ used The view of the drumhead may 
be obstructed by wax, debris, or pus , if this 
ts the case preliminary syringing and gentle 
mopping with cotton*wool is essential 



P g 462 — An electric 



It IS easy to mistake the upper and inner part of the meatus for the drum- 
head, but the pearly-grey colour of the membrane is charactensuc The chief 
landmark of the drum is the handle of the malleus, which resembles the hands 
of a clock at five minutes past one (in the tight ear, Fjg 463) and five minutes to 
eleven (in the left ear), though its lower extremity is rather lower than the middle 
of the drumhead From the lower tip a defimte cone of bght passes downwards 
and forwards to the circumference of the membrane Sometimes the membrane 
IS mdrawn and the appearance of the malleus exaggerated, or the membrane may 
be scarred, or white calcareous patches present in it When the membrane is 
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reddened and swollen, of if a peifotanon or granulauons are present, careful 
note must be made of these facts When it is doubtful whether a small perforation 
IS present, the membrane may be moved to and fro by the aid of the rubber bulb 
attached to the otoscope , the speculum must fit closely into the meatus, the 
large lens fitted and the rubber ball alternately compressed and released, so that 
the air m the external meatus is similarly aiternatelv condensed and tarefied, 
Normally the membrane will be seen to move to and fro, but when a perforation 
is present there will be no sudi movement While examining the drumhead 
do not forget to look at its uppermost par^ i e , above the handle of the malleus 
Here is Shrapnell’s membrane (membrana flaccida) There may be a small 
perforation m this membrane denoting atuc suppuration whereas the mam pan 
of the drumhead is normal Sometimes the patent’s head has to be tilted in 
order to see Shrapncll’s membrane properly 


SWINGING TIfE EAR 

Cerumen is recognized as a brown, black, or grey mass blocking the ear 
passage Forcible syringing must never be employed. If the wax is hard and 
there is any difficulty in removing it, it is wiser to delay a day or two to instil 
mommg and evening five to ten drops of bquid paraffin or a similar amount of 
the following prcscnption — 

R* Sod Bicarb gr 15 

Glycenm 1 * 1 120 

Aq Desc ad 111240 (half an ounce} 

The patient should be seated A towel or mackintosh u fastened round b$ 
neck, a kidney dish held to the ear by the patient, with its edge under the lobule 
and the auncle is pulled back by the left 
hand to suaighten the meatus (Ft; 464), 
The best solution is one of bicarbonate 
of soda at 100* F With ordinary care 
the usual metal eat syringe will ne\et cause 
harm After the syrmge has been filled 
with louon n is pointed upwards and any 
air in it is expelled The right hand only 
IS employed in holding the syringe and 
the nozzle points )ust within the meatus, 
directed towards the roof or the floor On 
no account must it be inserted deeply into 
the meatus or pointed towards the drum 
head After the wax has been expelled, 
the meatus » mopped dry with pledgets 
of cotton wool and the ear is again inspected 
with the otoscope The drumhead is moved 
to and fro by means of the attached rubber 
ball, which as a rule soon removes any sensation of discomfort and stuffiness 
m the ear 



EXTERNAL OTTOS 

External otitis is often associated with eczema of the puma, or of the skin 
behmd the ear or of the scalp One must first ascertain whether the mfecuon 
IS confined to the external auditory meatus 
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Treatment — It is important not to use strong antiseptics First of all the 
debns in the eiciemal meatus should be removed by syrmging When the meatus 
is clear, the drumhead is exammed to ascertam whether there is a perforation of 
the tympamc membrane Squeezing the rubber bulb attached to the otoscope 
may cause pus to exude from a small perfotauon When there is middle ear 
suppurauon the external otitis will probably abate if this underlymg cause can 
be removed When there is no such underlymg cause, local treatment by swabbing 
the inflamed area with 10 per cent ichthyol in equal parts of glycerm and water 
or 10 per cent argyrol is useful One per cent silver mtraie dissolved m spirit 
of mtrous ether is helpful m some persistent cases One of these solutions 
should be apphed daily , ointments must be avoided, and the pauent warned 
that on no account is he to touch his ear with anythmg except his elbow ' 
FURUNCULOSIS 

The differential diagnosis between furunculosis of the external auditory 
meatus and mastoiditis is sometimes difficult, and unless the chmaan feels assured 
that he is dealing with a bod, a second opimon should be sought Treatment m 
most cases is conservative A strip of {-m gauze soaked m a saturated solution 
of magnesium sulphate m glycerm is inserted mio the meatus This should be 
changed daily After three days this dressmg is inclined to nuke the skin sore 
and a similar wick soaked in 10 per cent ichthyol m glycerm should be substituted 
For the pain heat is comfortmg, but it should be dry — a hot water bottle is efficient , 
if It 18 available, short wave diathermy is a useful method of applying beat Under 
this regime the boil usually bursts into the meatus In order to prevent recurrence, 
treatment should contmue after the boil has burst During the flnal stages, in 
order to harden the skin, the wick is wrung out of surgical spuit 

Exostosis may be confused nith a boil in the ear When examined with the 
otoscope an exostosis appears as a yellowish white excrescence, standing out from the 
deeper part of the external meatus, usually where the bony and camlagmous parts meet 
Exostoses are often multiple, and the diagnosis is confirmed by touchung them with a 
probe, when the characteristic hardness is nonced Unless an exostosis is causing 
serious blockage to the ear passage, it should be Jefl alone 

TRAUMATIC RUPTURE OF THE DRUMHEAD 

There is no doubt that the cars arc protected from the effect of explosions by 
wearing ear plugs , but no type of plug is any better than cotton wool moistened 
with vaselme or (in an emergency) soap Recent traumatic rupture of the 
drum requires no active treatment, and any synngmg, lavage, or mstillauon of 
drops should be forbidden, as such treatment interferes with the sealing of a 
perforation by blood clot, which should not be disturbed bur allowed to dry A 
ruptured drumhead soon heals, and after a week the dried clot may be removed 
by ot a cattan wopoI mop IC suppuratioc. ensues this must be treated as 

described on p 425 Hemorrhage from the ear, after an explosion, may some- 
times be due to bleeding from granulations or from the surface of the tympanum 
exposed through an old perforation, so a careful examination by the otoscope 
must always be made In the Services many cases of deafness or bleedmg from 
the ear are attributed to explosions or gtm fire, quite genumely, when an old 
chrome otitis of one type or another is aaually present 

Labyrmtbine Concussion may be the cause of deafness after an explosion without 
any rupture of the drumhead It is usually acxompanied by tinnitus and sometimes 
giddiness, but gradually improves with lime unless there is some actual labyrinthine 
lesion, the detection of whi^ requites an experienced otologist 
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ACUTE OTITIS MEDIA 


On examining the ear with the otoscope, the drumhead m the carlj stages 
IS seen to be congested , later it becomes purplish-red and bulges The intro- 
duction of the sulpbonamide drugs has changed the outlook in such cases Nearly 
all are caused by the streptococcus or the pneumococcus, so treatment with 
sulphapyndine (A1 & B 693) should be insDtuted as soon as a diagnosis is made , 
there is no pamcubx advantage in ptefemng sulphanilamide, as it is but little less 
toxic and has no effect on the pneumococcus The usual initial dose for an adult 
IS 2 g (4 tablets), followed m four hours by a further 2 g , and thereafter i g 
{2 tablets) every four bouts until the temperature has been normal for 24 hours 
During this penod the pauent must be under constant supervision, as the drug 
IS a potent one and complications, shgbt or severe, from its use are not uncommon 
Many cases of acute otius media abort under this treatment, but not all, and 
paracentesis is by no means obsolete If the patient has had a bad lught I am 
disinclined to let him have another bad night and prefer to incise the drum, but 
whether this really ever ‘ presents a mastoid operation ” is debatable In some 
cases treated by sulphapyndme the middle ear is soil full of pus and the drum 
bulging, though pain has disappeared and the temperanire has fallen to normal , 
in such cases paracentesis should be done for purposes of drainage Even an 
acute mastoidius under sulphapyndme treatment, so that signs and symptoms 
of the uiSammatioa have disappeared and the temperature and pulse rate £illen 
to normal, may require opetauon two or three weeks later, which will reveal the 
mastoid cells broken down and full of pus 

Paracentesis is a bad term, for the drumhead is not puncrured but incised 
The opecatioa can be earned out by any doctor accustomed to the electric 


otoscope The glass end of the instrument is 
removed so that the paracentesis taufe can be passed 
down the speculum. The type of knife shown m 
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Fig 465 will be found efSaent A genciaJ anxstheUc is desirable, preferably 
mtrous oxide or evipan, in children, however, a feu drops of 20 per cent 
cocaine, warmed and instilled into the ear, can be employed as a local anzstheuc. 
It is true that cocaine soluuons will not produce perfect anarsthesia in this 
mstance, but they dull the drumhead suffiaently to carry our the operation with 
only momentary pain. 

Technique — ^TTie external meatus is mopped our with 2 per cent picnc aad 
or surgical spirit The largest si2c of ^eculiun which will fit the external meatus 
is placed m the otoscope and the dnindiead esanuacd carefully Maintairmig 
a good view of the drum, an inasiOTi is made just behind the handle of the malleus, 
through the tympanic membrane right down to the floor of the meatus {Fig 
466) The field becomes obscured by blood and pus, this is mopped out 
When the bleedmg has abated, pus in the middle ear is sucked out with the aid 
of the rubber bulb attached to the otoscope The external meatus is mopped 
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dry and a strip of gauze placed in it For the next few days per cent carbolic 
aad in glycerin should be instilled mio the ear night and morning 

OTITIS AIEBIA IN INFANTS 

Post mortem examination in infants dead from obscure conditions shows a high 
percentage of middle ear suppuration, which was not suspected during life If is evident 
that when the diagnosis is obscure, ezamination of an infant should not be considered 
complete without an cxammauon of the drumhead '^en symptoms of meningeal 
irritation are present, even if no acute inflammation of the middle ear can be diagnosed, 
it is often desirable to carry out paracentesis, and it has been found that this gives relief 
to meningeal symptoms It is far wiser to do such a paracentesis early than to wait 
for defimte ear symptoms to develop 

CHRONIC SUPPURATIVE OTITIS MEDIA 

A dischargmg eat should be cleansed The first step is to ascertain whether 
the discharge is coming from the middle ear or whether the condition is due to 
an external otitis 

When the external meatus has been mopped clear the drumhead is examined, 
and in cases of chrome otitis media the perforation will usually be seen Perfora- 
tions may be large or small, marginal or central, and sometimes granulations or a 
polypus may he present If the perforation is a large one and drainage is adequate, 
the condmon is not usually difficult to cure with efficient treatment , it is when the 
perforation is small, particularly if 11 1$ high up (attic perforation) or marginal, 
that conservative treatment, however thorough, may prove ineffective A polypus 
should always be removed before commencing local treatment 

Removal of a Polypus — A snare is employed It must be emphasized that the 
snare is used to cut through the base of the polraus , it must never be used to pull a 
polypus out by its root The attached polypus navmg been removed any granulauons 
shotud be touched with silver nitrate 

Discharging Ear : Routine Conservative Treatment —The popular 
treatment of middle ear suppuration by hydrogen peroxide drops should not be 
employed If the skin of the external 
meatus is excoriated from imtation of the 
discharge, 2J per cent carbolic acid m 
glycerm drops are employed for a day or 
two , otherwise I have found the most 
effective treatment to be daily mopping 
out of the discharge and blowing m 
iodine and bone powder The first time 
this method is employed the external 
meatus is cleansed right down to the 
^ftrfhcatmn. m. the drumhead With the 
aid of a Eustachian catheter the middle 
ear is mflated, blowing the discharge still 
m the tympanic cavity out through the 
perforation , this discharge is also mopped 
out The iodine and bone powder is 
blown into the middle ear by means of a 
simple powder blower (Fig 467) and the patient is instructed to mop out the 
ear each day and contmue to blow in the powder once daily The pauent 
should be seen at least once a week, to check that the treatment is being earned 
out effectively If the nose and throat are healthy, this method of treatment 
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consaeotiously earned out will cure m a eximparaavely short time many cases of 
chrome middle ear suppuration of even several years’ duration If a cure is not 
effected in several weeks of this treatment, a mastoid operation is usually mdi 
cated The foUowmg is the peesenpuon for the iodine and bone powder — 
I? lodi Resublimati gr 4 

Pulv Acid Bone gr 480 (one ounce) 

Rub down the lodme crystals with a few drops of spirit vmi rect until 
solution 1$ effected, and gradually incorporate the finely powdered bone 
aad The powder should be used freshly prepared and kept in a stoppered 
bottle to prevent volaulnauon of ihe todinc 

DEAFNESS 

Deafness may be due to impaaed wax, to obstruction of the middle ear by 
catarrh, mflammation, or suppuration, to otosclerosis, or to nerve deafness 
affecting cither the cochlea or the acousuc nerve The ^t step in the cxamina 
uon IS to exclude the presence of wax If not due to wax, the drumhead is 
examined, noting if it is indrawn scarred, or has a perforation 

Hearing Tests — If the drumhead is mtact, the patient’s hearing is tested 
by the voice and the tuning fork Both ears are tested with the ordinary con 
versational voice and with a whisper A normal person should be able to hear a 
whisper at twenty feet A doctor who is not an otologist need use only C 256 
tuning fork (middle C of the piano) After knocking the tunmg fork 00 his own 
patella, the chmaan first holds it one inch from the external meatus, then in a 
couple of seconds he places the base of the tuning fork on the mastoid process 
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If the patient hears the first {air conductunO better than the second (bone conduc- 
tion) Rinne’s test is said to be positive This is normal When bone conduc- 
tion IS better than air conduction, Rinne’s test is negative If bone conduction 
IS appreciably better than air conduction, some form of middle ear deafness is 
present When the patient is a young woman and the drumheads appear to be 
normal, deafness is likely to be due to otosclerosis If deafness improves after 
infiation of the middle ear, it is very unlikely that the deafness is due to otosclerosis , 
the case is probably one of catarrhal deafness Inflation of the middle ear is a 
method of diagnosis as well as treatment, and is carried out by Politzer’s method 
or by Eustachian catheterization 

Politzerization (Fig 468) — ^Lennox Browne’s modiflcation of Politzer’s 
bag (Fig 468, A) has a long rubber tube attached, and consequently is much 
easier to use than the anginal model One end of the auscultation tube (Fig 
468, B) IS placed in the patient's ear and held there by him , the examiner places 
the other end in his own ear A rubber nozzle connected to the Politzer bag is 
insened mto the patient’s nostril on the side which is being examined and held 
in position by the examiner’s forefinger and thumb, which at the same time 
close the other nostril The patient is msiructed to blow out his check as if he 
were gomg to blow a trumpet , as he does so, the exammer firmly and suddenly 
compresses the rubber bag When inflation is carried out successfully, air 
enters the Eustachian tube and the middle ear, and a characteristic blowing sound 
IS heard , sometimes the sound is crackling or bubbling, due to a catarrhal condi- 
tion of the Eustachian tube or middle ear 

Eustachian Catheterization — ^This is a more exact method than the fore- 
going To pass a Eustachian catheter successfully requires practice The 
patient’s nostrils are swabbed or sprayed with a little 5 per cent cocaine soluuon 



After waitmg several tmnutes, a nasal speculum is inserted with the headlight 
directed mto the nostril (Fig 469) The Eustachian catheter is held with its 
beak turned do\vnwards and its nnged end between the thumb and the first 
finger It must be remembered that the floor of the nasal passage is horizontal 
The tip of the catheter is pushed along the floor until it begins to glide downwards 
towards the soft palate It is then rotated outwards so that the beak touches 
imder the postenor end of the mfenor turbinal until the ring at the outer end 
points towards the eye on the side which is being catheierized In ordinary 
arcumstances the tip of the catheter stmuld now be withm the opening of the 
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Eustachjan tube {Fig 470), but sometunes tv«> or three attempts have to be made 
before the up engages the opening When the catheter is in posiuon 11 should 
be held in the cKacmner’s left hand and not moved until the inflation has been 
earned out The vulcanite connexion is fixed 
mto the end of the catheter and the bag is com- 
pressed gently When mflauon has been earned 
out successfitUy, by means of the auscuitauon 
lube> air can be heard entering the middle ear 
If the characteristic blowing sound 1$ not heard, 
the Eustacluan catheter should be moved sbghdj 
forwards or backwards and the process repeated 
When inflation is not successful after two or 
three attempts, the Eustachian catheter should 
be withdrawn and the procedure started afresh 
Deafness due to acute catarrh or inflammauon should never be treated by 
mflauon Deafness resultmg from recent catarrh which has subsided will 
usually clear up after several treatments by one of these mflauon methods 

FOREIGN BODIES 

Most foreign bodies can be removed from the ear by syrmgmg When this 
IS not the case and the patient t$ a child, a general anesthetic 1$ mdicated Care 
and gentleness are essenual A small blunt hook or a probe with a large eje 
will usually be more useful than forceps The end of the hook is insinuated 
between the foreign body and the meatal wall, turned, and withdrawn, bnnging 
the object with it Especially when it has become deeply impaaed, it may be 
necessary to remove the foreign body by an incision alw to a mastoid lacistoo 
through the cartilaginous meatus behmd the ear When an masion has to be 
made it 13 best to adnut the pauent to the ward 

H/EMATOMA OF THE AURICXE 
If seen early the blood may be aspirated It is best to evacuate the blood 
through a small inasion A troublesome complicauon is the supervenuon of 
mfecuon If perichondritis and suppuraUOn have resulted, free incision right 
through the auricle should be earned out 

THE AFTER-TREATMENT OF MASTOID OPERATIONS 
There w rarely much pam after the simple mastoid operation , the pauent is 
usually qmte ready for breakfast the morning after the operauon On that day 
the outer dressing, which is probably soaked with blood, should be changed 
without mterfering with the layer of gauze next to the skin Unless there is a 
rise of temperature, the inner layer need not be changed unul the fourth day 
When there is a rise in temperature, all dressings should be removed and one or 
two sutches taken out from the lower part of the wound Some aural surgeons 
leave the posterior wound open and contmue to pack it for two or three weeks , 
others put in a rubber tube from the mastoid antrum to the lower end of the 
wound, stitching the skm incision for tlwee-quartecs of its length My own 
pracuce is to swab out the mastoid cavity with bipp and place a J m stnp of 
gauze, moistened with the paste, leading firom the mastoid antrum out of the 
lower end of the wound, and sutch up the remainder of the skin I am prepared 
to remove the dram and some of the sDtehes before the fourth day if the patient’s 
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condition appears to demand this Otherwise the less after-treatment the mastoid 
area receives the better Usually the whole dressmg is removed for the first time 
on the fourth day and then a dry dressmg is applied, which is left on unul the 
sixth or seventh day, when the remaining stitches are removed A gauze tvick 
dipped in bipp is packed into the external meatus at the time of operation 
and renewed when the dressmg is changed , this prevents its collapsing and 
narrowmg 

Similarly with the radical mastoid operation, after-treatment should be 
reduced to a minimum A wide-bore rubber tube is placed in the enlarged 
external meatus at the time of the operation This is left untouched until the 
fourth day On that day the bipped gauze dram at the lower end of the posterior 
wound IS removed and also a hipped gauze dram which has been placed m the 
rubber tube in the external meatus The rubber tube is turned so as to prevent 
Its suckmg to the skm, and a hltle iodine and bone powder blown mto the cavity 
On the sixth or seventh day the dressmgs and the stitches are removed from the 
posterior wound and the rubber tube is shortened by a quarter of an mch It is 
removed altogether about the tenth day, when iodine and boric powder is again 
msufflated Keeping a wide bore rubber tube m until the tenth day prevents 
contraction of the external mearus, which is otherwise likely to follow the 
cuitmg of a meatal flap m the radial operation Thereafter the cavity is 
mspected daily, 'any granulauons are touched with silver nitrate, and lodme and 
boric powder msufflated freely The paucm should be fit to leave hospital by 
the end of three weeks 
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CHAPTER LXI 
THE E\’E 

By F A WuXlAAtSOS-NOBtE 
AFFECTIONS OF THE E\'EUD 

Wounds of the Eyelid — ^Wounds of the ejebd, when they do not involve 
the hd margin, usually heal readily They should be carefully cleansed, and the 
finest silkworm-gut used for stitches When the hd margin is miolved, and 
espeaally if the wound is at all a ragged one, it must always be borne m mmd 
that restoration of a neat margin is the most important thing to aim at, and that 
the marginal sutch should therefore be inserted first In doing this, care should 
be taken to see that there is no mversioo of the skin on either side, as this may 
result in an ingrowing eyelash, which, rubbing on the cornea, would give use 
to constant irritation 

Inflammations of the Lid Margins — ^Inflamniation in the hair folhdes 
and in the sebaceous and sweat glands which open into the hair follicles is a very 
common disease in children (ciliary blephanus) An error of refraction is in 
most cases the mam predisposing cause In treating this condition, it is to be 
borne in mind that the real seat of the disease is in the depths of the hair follicles, 
and not on the surface, and that before any appUcauon can reach this point, as 
much as possible of the surface exudate must be dissolred In slighter cases it 
usually suffices to bathe wiih a warm alkaline louon until all the ousts has e been 
dissolved, and to rub in a very dilute omcment of nitrate of mercury (i-io B P 
strength) In more severe cases it is advisable to pull out the lashes m the most 
affected part, to chp off the others, and then, after bathing thoroughly, to touch 
the whole of the row of hair foUides wriih mitigated silver stick Another excellent 
method is to subsutute for the mitigated stick thorough scrubbing wth 25 per 
cent protargol In older people a similar condiuon is often produced by the 
orgamsm which causes chronic angular conjuncuvius (diplobaallus of Morax) 
For this type of inflammation, a lotion containing i per cent zme sulphate, and a 
cream made up of zinc oxide, lanobn, and olive oil, are best — 

Zioci Oxid] gr * . Olei Olivse 5i) 

Ijq Calas nix | Lanohm ad 5 1 

Hordeolum (Stye) — Early fomentation will sometimes bring about resolu- 
tion As soon as the little abscess pomts, it should be pricked and ‘ hot bathed ’ 
Hot bathing is perfonned by the patient hiimelf in the following manner — 

A teaspoonful of bone acid ciysials is put mto a bowl and a pun of nearly boiling 
water is added He is given a wooden spoon with cotton wool wound round &€ lower 
end, and he dips the latter into the hot lotion and then holds it up against his closed eye 
The saturated cotton wool should be as toot as the pauent can bear, and as soon as it 
cools he should dip it m again continiuog the process for a quarter of an hour At 
the end of this penod a pad of warm cotton wool is applied to the eye and kept in place 
with a bandage If necessary the procedure may be repeated three umes daily 

As most of these cases are due to staphylococcal infections, stannoxyl given 
mtemally is sometimes beneficial 
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Epilation. — It occasionally happens, especially in cases of old-standing 
trachoma, that some of the eyelashes, instead of growing out, become inverted, 
so that they rub on the cornea or conjunctiva and keep up a constant imiation 
The condiuon is known as trich- 
iasis The removal of these eye- 
lashes is best performed with 
speaal flat-pointed epilauon for- 
ceps (.Ftg 471) No jerking is 
required, a firm, gentle pull 
bnngmg the hairs away easily and with httle pain If they are few m number, 
they may be killed by electrolysis , but when the trichiasis is marked, or assoaated 
with any degree of entropion, special operative methods are required 

Meibomian Cysts (Tarsal Cyst, Chalazion). — Often a cyst, or cysts, 
last for many months without produang pain or any other symptom beyond the 
deformity of the hd The treatment consists of incision and free curetung 
Evert the hd and apply one or two crystals of sohd oocaine over the conjunctival 
surface of the swelling Leave it to act 
for two mmuies, then with a fine-needled 
hypodermic syringe inject tnto the cyst 
about 5 mm of 2 per cent cocaine m 
1-5000 adrenaline Let this again act for 


Ttf 471 — B«r’i knil'« 

two minutes With a Beer’s knife (Fig 
47a) make a vertical incision through the 
wall of the conjunctiva (Fig 473), and 
then thoroughly scrape away with a small 
curette all the gelatinous and diseased 
tissue from the walls of the cyst It is best to apply a pad and bandage for 
twenty-four hours, and to have the eye bathed frequently with bone lotion 
for some days 





P>e 47* — Fl** pointed epilauan forceps 


AFFECTIONS OF THE CONJUNCTIVA 
Injuries to the Conjunctiva. — When uncompheated by injuries to other 
structures, these usually heal readily Small tears are best left alone Even 
extensive tears seldom require more than one stitch 

A subconjuncuval hamorrhage looks alarming but is of httle consequence, and 
beyond the prescription of hot bone aad bathing usually requires no treatment 
Foreign bodies, if not at once %vashed away by the flow of tears, usually obuin 
a lodgement under the upper eyelid and become embedded m the conjunctiva 
there To find them it is necessary to evert the upper eyelid They should be 
removed with a small piece of moist hnt. 

To Fieri the Upper Eyehd — ^The exaininauon of the lower conjunctival fomix is 
simple The patient looks up, the lower lid is pulled downwards, and gentle pressure 
backwards will then reveal u in its whole extent To get a smularly good view of the 
upper fomix requires the knowledge of a little manceuvre very readily acquired and yet 
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very frequently bungled The method I adopt requires the use of only one band, 
leaving the other free for any purpose, sudi as painting the hds First of all persuade 
the patient to look steadily downwards at the fl<»r or at his own hands, with the head 
thrown sbghily backwards , then place the ulnar border of the index finger on the 
upper lid immediately above the margin of the tarsal plate , the thumb is placed on the 
lower hd, piessmg it gently hack The index finger then gently presses the margin of 
the eyehd down on to the thumb, and by a sbght movement the thumb completes the 
eversion Straight piessuie backwards on the eyeball will then bring the folds of 
the upper fomix mto view Standing in front of the patient, use the right hand for the 
left eye, and vice versa 

Treatment of Acute Conjunctivitis. — ^The mam essenuals are effiaent 
and regular cleansing with some simple asepuc lotion The lotion should produce 
as little initation as possible, and should be used as warm as « can be with comfon, 
and m no niggardly fashion A weak bone acid lotion in most cases fulfills these 
requisites, but where it produces irritation, as it sometimes does, it is best to 
subsututc normal saline The comfort pro- 
duced by the free use of louons is probably 
almost entirely due to the freeing of the 
conjuncuva! sac from portions of desquamated 
epithelium and flakes of pus, which act as 
tmtants like any other foreign body In mild 
cases this cleansing of the eye and the 
ptescnptton of a simple ointment to ptcveoi 
gumoung of the lids js all the treatment 
required In more acute cases, nothing can 
replace the salts of silver in efficacy, and for 
certainty and effiaeocy stiver nitrate is still 
the best 

When we brush the conjunctiva of the 
everted lids with silver nitrate (Fig 474) m 
a I or 2 per cent solution, what w e fint nonce 
1 $ that a faint bluish-white pellicle fonns on the conjunctiva For the next wo 
ot three hours there is an increase m the amount of secretion from the eyes, and 
the eyes seem to feel even more gntty than before , after this penod they feel 
cooler and more comfortable than at any time since the inflammation commenced 

Sther nitrate solution should never be dropped into the eye, but always painted 
on to the conjuncUta of the everted lids As a general rule, I should recommend 
that an interval of at least twenty-four hours be allowed to elapse between any 
tivo successive applications 

The great irntanoa caused by the use of silver nitrate has led to numerous anempis 
to replace die violently irritant morganic acid radical by some noa-imtant organic 
acid Many of these preparations exist, such as protargol, coUargol, and argyrol My 
personal preference is distinctly in favour of argyrol, used m strengths varying from lO 
to 25 per cent, and it is m this form that 1 always prescribe silver salts nhenl gne 
them to pauents for home use 

Acute Purulent Conjunctivitis (Blennorrhcea).* — Ophthalmia ncona- 
toium usually commences on the third to the fifth day after birth After washing 
away the secretion and examinmg the cornea, the conjunctival fomices are brushed 
out with a weak silver mtrate solimon (i per «nt). 


* This condition, both in children and adults, is best treated by sulphonamide 
therapy (see Chapter L) 
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The best method of examining a young duld s eye is to sit opposite the nurse, who 
holds the child’s body and hands close down to its sides, the bead being grasped in a 
tO'Acl between the surgeon s, knees After carefully washing away all secretion, the 
cornea is examined If necessary, the lids must be retracted with small bent-wire 
retractors Sometimes even with retractors it is difficult to get a view of the cornea, as 
It tends to roll upwards m the effort to shut the eyes By gently increasing the pressure 
of the lower retraaor downwards and backwards, and pullmg on the upper retraaor, a 
view can usually be obtained It is imperative not to use ill applied force in these cases, 
as there is always a danger of causing a perforation in a badly affected cornea 

If the cornea is not affected, a lotion of perchloride of mercury (1-6000) is 
prescribed to be used freely and frequently The nurse or mother should be 
instructed that the lotion must get inside the lids, and that all the secretion must 
be washed away at each bathing The intervals between bathing should not be 
longer than two "hours 

If the cornea is affected, it is advisable to subsutute a weak bone acid lotion 
for the mercuric lotion, and to put in after each daily pamting a small piece of 
atropine ointment (t per cent) 

The eyes should never on any account be bandaged or covered up The 
secretion must be allowed a free escape 

In cxairumng or trealmg any case of purulent ophthalmia, both nurse and 
bouse surgeon should wear goggles and rubber gloves 

Gonorrhcsal Con;unc(iiitii in the Adult —This form is 
mostly associated with urethritis, and is due to direa 
infection It most frequently commences in the right 
eye m right-handed people, and one of the first duues of 
the house surgeon is to take measures to prevent the 
healthy eye being affected To effect this, the inflamed 
eye should be covered with a pad soaked is some 
antiseptic lotion (1-2000 perchloride of mercury) The 
skin and hds of the healthy eye should be cleaned and 
scrubbed gently with lotion of the same strength, and 
the eye itself irrigated with a mild bone aad lotion A 
Bullet’s shield {Fig 475) should then be applied and carefully fastened down 
all round, except for a space at the outer part of the orbit, which is left for 
ventilation 

Having secured the healthy eye against infection, the affected eye can next 
be dealt with The lid cedema and congesuon may be so great that no view can be 
obtained of the cornea, and only chemotic (tedematous) con;unctiva can be seen 
projecting through the inflamed hd margins In such a case there must be 
no hesitauon in slittmg up the outer canthus with a stout pair of sassots This, 
with one or two free inasions mto the cedematous conjunctiva, will do much 
to lesseo the cciagestioa^ which jf unrelieved may aauaUy gave rise to slougkjog 
of the cornea through strangulation Frequently changed fomentations, with 
free irrigation of the eye at each change, must then be ordered, and at the same 
tune a free purgmg with calomel, followed by a saline aperient If the pain 1$ 
very great, sometimes more relief is obtained by using iced impresses and iced 
lotions for bathing The lotion used should nor be stronger than 1-10,000 
perchloride of mercury In cases where the congesuon is as great as the one 
described, it is not advisable to use silwr nitrate until the congesuon has been 
considerably reduced In milder cases the conjuncuva is brushed over, after 
imgauon, with 2 per cent silver nitrate {see p 432 for precauuons) The eye 
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very frequently bungled The method I adopt requires the use of onl> one hand, 
leaving the other free for any purpose, sadi as pamting the hds First of all persuade 
the patient to look steadily downwards at the floor or at his own hands, with the head 
thrown slightly backwards , then place tiie ulnar border of the indet finger on the 
upper lid immediately above the margin of the tarsal plate ; the thumb is placed on the 
lower lid, pressmg it gently back The index finger then gently presses the margm of 
the eyelid down on to the thumb, and by a slight movement the thumb completes the 
eversion Straight pressure bac^ards on the eyeball will then bring the folds of 
the upper fomix into view Standing in front of the patient, use the right hmd for the 
left eye, and vice versa 

Treatment of Acute Conjunctivitis. — The mam essentials are efficient 
and regular cleansmg with some simple asepuc lotion The louon should produce 
as httle irritation as possible, and should be used as warm as it can be with comfort, 
and m no niggardly fashion A weak bone acid louon m most cases fulfills these 
requisites, but where it produces irritation, as it someumes does, it is best to 
subsutute normal saline The comfort pro- 
duced by the free use of louons is probably 
almost cnnrely due to the freeing of the 
conjunctival sac from pomons of desquamated 
epithelium and flakes of pus, which act as 
imtants likeanyother foreign body. In mild 
cases this cleansing of the eye and the 
pxescnptioo of a simple ointment to prevent 
gumming of the Lds is all the treatment 
required In more acute cases, nothing can 
replace the salts of stiver in efficacy, and fot 
certainty and efficiency silver nitrate is suU 
the best 

When we brush the conjunctiva of the 
everted lids with silver nitrate (Fig 474) 
a I or 2 per cent solution, what we first notice 
IS that a faint bluish-white pellicle forms on the coniuncuva For the next mo 
or three hours there is an increase m the amount of secretion from the eyes, and 
the eyes seem to feel even more gnity than before i after this penod they feel 
cooler and more comfortable than at any Ume since the inflammation commenced 

Siher nitrate solution should never be dropped into the eye, but ahoays painted 
on to the tsm^metwa of the evened bds As a general rule, I should recomincnd 
that an interval of at least twenty-four hours be allowed to elapse between any 
two successive applications 

The great irritation caused by the use of silver nitrate has Jed to numerous anempts 
to replace the violently irritant morgaoic aad radical by some non irntant organic 
acid Many of these preparations rust, such as protargol, coUargo], and argyrol My 
personal preference is distmcily m favour of argyrol, used in strengths varying from 10 
to 25 per cent, and it is in ffiis tonn that 1 always presenbe silver salts when 1 give 
them to patients for home use 

Acute Purulent Conjunctivitis (Blennorrfacea),* — Ophthalmia neona- 
torum usually commences on the third to the fifth day after birth After washing 
away the secretion and examining the rarn^, the conjunctival foroices are brushed 
out with 3 weak silver mirate solution (i per cent) 


* This condiuofi, both ici children and aduks, is best treated by sulphonamide 
therapy (see Chapter L) 
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The best method of examuung a yaang child s e>e is to sit opposite the nurse, who 
holds the duld s body and hands close dmra to its sides, the head being grasped in a 
towel between the surgeon’s, knees Af^ter carefully washing away all secreaon, the 
cornea is examined If necessary, the lids must be retracted with small bent wire 
retranors Sometimes even with retractors it u difficult to get a view of the cornea, as 
it tends to roll upwards m the effort to shut the eyes By gently mcreasmg the pressure 
of the lower retracior doivnwards and hadtuards, and p ullin g on the upper reaactor, a 
view can usually be obtained It is imperative not to use ill apphed force in these cases 
as there is always a danger of causing a perfotation m a badly affected cornea 

If the cornea is not affected, a lotion of pcrchlonde of mercury (1-6000) 13 
prescribed to be used freely and frequently The nurse or mother should be 
instructed that the lotion must get mside the Uds, and that all the secreuon must 
be washed away at each bathing The intervals between bathing should not be 
longer than two “hours 

If the cornea is affected, jt is advisable to subsctoite a tveak bone aad lotion 
for the mercuric lotion, and to pul m after each daily pamtmg a piece of 
atropine ointment (i per cent) 

The eyes should never on any account be bandaged or covered up The 
secretion must be aUoued a free escape 

In examining or treating any case of purulent ophthalmia, both nurse and 
house surgeon should wear goggles and rubber gloves 

Gonorrhoeal ConjtmctivuiS tn the Adult ^Tius form is 
mostly aasoaated with urethritis, and is due to direct 
infection It most frequently commences in the right 
eye in right handed people, and one of the first duties of 
the house surgeon is to take measures to prevent the 
healthy eye being affected To effect this, the inflamed 
eye should be covered with a pad soaked in some 
antisepuc lotion (t-2000 pcrchlonde of mercury) The 
skin and hds of the healthy eye should be cleaned and 
scrubbed gently with iouon of the same strength, and 
the eye itself irrigated with a mild boric aad lotion A 
Bullet’s shield (Fig 475) should then be apphed and carefully fastened down 
all round, except for a space at the outer pan of the orbit, which is left for 
venulation 

Having secured the healthy eye agamst infecuon, the affected eye can next 
be dealt with The hd cedema and congesuon may be so great that no view can be 
obtained of the cornea, and only chemouc (trdematous) conjunctiva can be seen 
projecting through the inflamed hd margms In such a case there must be 
no hesitauon in slitting up the outer canthus with a stout pair of sassors This 
with one or two free incisions into the oedematous conjunctiva, will do much 
to lessen the congestion, which if unrelieved may actually give rise to slouehinv 
of the cornea through strangulation Frequently changed fomentations, wnh 
free imgauon of the eye at each change, must then be ordered, and at the same 
time a free purgmg with calomel, followed by a salme aperient If the pain is 
very great, sometimes more rehef is obtained by usmg iced compresses and iced 
louons for bathing The Iouon used should not be stronger than i-ioooo 
pcrchlonde of mercury In cases where the congesuon is as great as the one 
described, it is not advisable to use silver mtrate until the congesuon has been 
considerably reduced In milder cases the conjuncuva is brushed over, after 
imgauon, with 2 per cent siher rairate (see p 432 for precauuons) The eye 
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should be irrigated every half hour with a mild bone aad or normal saline 
solution, and I prefer to use a douche so that a good flow can be direaed into the 
eye The most senous danger anscs from comeal complications, so that great 
care must be esetased not to injure the cornea dunng any of these manipulations 
No care, however, will prevent the affection of the cornea m a large percentage 
of cases When this happens, atropme should at once be used, and inercunal 
lotions replaced by bone aad or normal saline Bone aad ointment should 
always be put between the hds and over any raw surface before the pauent goes 
to sleep It IS some hindrance to the formation of adhesions The secretion 
from the e>e remains capable of canying infection as long as there is the slightest 
trace of inflammation 

Chrome Conjunctivitis — ^The chrome form may be a sequel of acute 
conjuncnvms, and especially m gouty or thcumatic subjects the conjunctiva tends 
to remam in a slightly in^med condiuon Mildly astringent louoas, e g , of 
zinc sulphate (t or 2 gr to the ounce) or of bone aad with hazeline (20 mm to 
the ounce), are usually sufficient to cure such cases In gouty people, louons 
containing zme sulphate sometimes increase the imiation, and if there is definite 
evidence of chronic gouty mflammauon m mucous membranes elsewhere, eg, 
a gouty pharyngitis, it is better to use a mild affalme lotion of biborate of soda 
If the mflammauon persists, a single pamtmg with 1 per cent silver nitrate will 
often work vvonders, espeaaUy m gouty people More than 50 per cent of all 
cases of conjuncuvms occur m the form of chronic angular conjunctivitis (dipio* 
baoUary coniunctmus) 

Chronic Angular Conjuncuvitis — This mostly occurs in adult life, and 
when It attacks children it 1$ very apt to cause marginal blepharitis The disease 
usually commences m a subacute fashion, becomes cbroiuc, and persists for many 
months if untreated As the symptoms are often mild, n may be many months 
before treatment is sought 

The treatment to be adopted 1$ a lotion containmg one or two grams of zme 
sulphate to the ounce, made up with a httle cherry laurel water This smarts 
— m some cases it smans very badly — and patients must be warned of it , but in 
no case must a little cocaine be presenbed with « just to take away the pain If 
prescribed the relief is immediate, but m a short time the congesaon. recurs, and, 
like drug addiction, the effect is shorter with each dose, and in a week or Ten days 
a sodden condition of congestion arises much more diiflcult to treat than the 
original inflatnmation A similar condition of chronic congestioQ may result 
from the long-contmued use of a loaon or drops containing adrenaline Argyrol 
IS of service m some cases, but the mainstay 1$ zinc sulphate For the comfort 
of the patient it is advisable to presenbe a simple ointment, to be used at night, 
to prevent the gumming of the lids 

Trachoma (Granular Conjunctivitis, Egyptian Ophthalmia) (Fis 476) 
— In us typical form the granuto, varying in size from a small hemp seed to a 
lenal, are scattered all over the tarsal surface of both hds Examination of the 
hds alone, in the majonty of cases, suffices to differentiate trachoma from other 
forms of conjuncuval disease In doultfful cases the detertturung factor is the 
presence of pannus, the invasion of the superficial layers of the cornea under 
lying the epithehum by connective tissue carrying blood-vessels To examine 
for the earliest stage of pannus a corned loupe is necessary In a normal 
eye the conjunctiva overlaps the margin of the cornea as a greyish translucent band 
with a sharp, clear-cut edge The tenmnsd twigs of the conjunctival vessels can be 
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se«n reaching this edge, but never passing it In the earhest stages of pannus 
the edge loses its clean-cut appearance and becomes ragged, and here and there 
imy vessels can be traced on to the cornea In well-marked pannus due to 
trachoma, the mam course of the vessels is vertical, and mostly from the upper 
margm When the pannus is advanang, there is a greyish area in the cornea 
beyond the vascular region 

The treatment of trachoma must be both drastic and persistent Here 
sulphonamide treatment has been known to give satisfactory results In a severe 
case where the trachoma bodies are well marked but not hard, they should be 
expressed by means of Grady’s forceps or Knapp’s roller forceps As this is a 
very pamful process, and as it is essenual that 
It should be done thoroughly, ic is advisable to 
give a general anssthetic, though some cases 
will tolerate it after thorough cocaimzation 
The operator puts on goggles, and then grasps 
the everted tarsal plate between the blades 
of the forceps and forcibly expresses the 
contents of the follicles A solution of per- 
chlonde of mercury in glycerin (i-ioo) is then 
brushed m with a hard tooth brush, the sacs 
are washed with bone aod lotion, and boric 
acid ointment is pul between the bds Where 
the granules are harder, expression must be 
replaced by scarification The everted hd ts 
supported on a horn spatula and scarified 
with a Beef’s knife (see Fig 472) The first 
inasions should be made over the most proounent granules, and these may be 
scraped out with a small Meibomian curette The hds are then brushed with 
the strong perchlonde solution and treated as before Usually much reaction 
follows this treatment, and iced compresses wiU be found usefifi till it subsides 
During this period the eyes should be bathed frequently with bone acid lotion, 
and ointment should be appbed night and mommg 

The subsequent treatment of these cases is the same as for milder ones The 
affected surface is rubbed once daily with a suck of copper sulphate, and the patient 
uses a lonon of banc acid and zinc sulphate At the end of a month the 
applications can be reduced to three a week, and later to two or even one a week 
A marked improvement usually manifests itself m three or four weeks, but often 
after a time the case seems to come to a standstill The substitution of silver 
mtrate for the copper sulphate, either as a z per cent soluuon or m the sohd form 
known as rmugated suck, will then be beneficial In fact this vanation m the 
treatment from time to time is advisable in all cases, and it is also useful to allow 
penods of freedom from any treatment other than a simple astringent lotion 
Many other forms of treatment have been suggested and tried from time to Ume, 
such as X rays, radium, and carbon dioxide snow Most of them have had a 
considerable vogue for a short time, and then been again replaced by older 
methods 
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AFFECTIONS OF THE CORNEA 
Injuries — Abrastom of the cornea arc apt to be overlooked, smee when 
fresh the transparency of the cornea is not interfered wnh When any corneal 
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should be irrigated every half hour with a miJd bone acid or nom 
solution, and I prefer to use a doutdie so that a good flow can be directo 
eye The most senous danger anses from corneal complications, so 
care must be exerased not to in)ure the cornea during any of these mam 
No care, however, wiU prevent the afiecuon of the cornea m a large p 
of cases When this happens, atropine should at once be used, and 
lotions repbeed by bonc aad or norma] saline Bone aad ointmc 
always be put between the hds and over any raw surface before the p 
to sleep It IS some hindrance to the formation of adhesions Th 
from the eye remains capable of carrymg infccnon as long as there is tl 
trace of inflammation 

Chrome Conjunctivitis — The chrome form may be a seque 
coniunctiviiis, and especially m gouty or rheumatic subjects the conjur 
to remain in a slightly inflamed condiuon Mildly astringent louo 
zinc sulphate (i or 3 gr to the ounce) or of bone acid with hazeline 
the ounce), are usually sufficient to cure such cases In gouty peo 
codtainmg zme sulphate sometimes mcrease the imtation, and if ther 
evidence of chronic gouty mfbmmauon jn mucous membranes else 
a gouty pharyngitis it is better to use a mild alkaline lotion of bibor 
If the inflammauon persists, a single painting with i per cent silver 
often work wonders, cspeaaUy in gouty people. More than 50 per 
cases of conjunctivitis occur in the form of chmmc angular conjunct 
bacilbry coqjuqcuvius) 

Chronic Angular Conjuncuvius — This mestlj occurs in adi 
when u attacks children it is very apt to cause marginal bJephants 
usually commences in a subacute fashion, becotnes chronic, and perst 
months if untreated As the symptoms are often mild, it may be m 
before treatment is sought 

The treatment to be adopted is a lotion containing one or two gr 
sulphate to the ounce, made up with a little cherry burcl water " 

—in some cases it smarts very badly — and patients must be warned ol 
no case must a hrtlc cocaine be prescribed with it just to take away th 
prescribed the relief 1$ ittunediate, but in a ^ort time the congestion r 
like drug addiction, the effect is shorter with each dose, and in a week c 
a sodden condition of congestion anses much more difficult to treat 
original inflanunation A similar condition of chronic congestion ir 
from the long continued use of a lotion or drops containing adrenaline 
is of service m some cases, but the mainstay is zinc sulphate For the 
of the patient 1: is advisable to prescribe a sunple ointment, to be used a 
to prevent the gumming of the hds 

Trachoma (Granular Conjunctivitis, Egyptian Ophthalmia) (Fig 
— 2 a AV Awot Kaiyocjg ao Ai?r Sraa? a saiiS Awssp 

are scattered all over the tarsal surface of both hds ExaminaQon c 
hds alone, m the majority of cases, suffices to differentiate trachoma from t 
forms of conjuncuval disease In doubtful cases the detemumng faaor i; 
presence of pannus, the invasion of tl» supetflaal layers of the cornea ur 
lying the epithehum by connective tissue carrying blood vessels To exai 
for the earhest stage of pannus a comeal loupe is necessary In a norc 
eye the conjuncDva overlaps the margin of the cornea as a greyish translucent ha 
witha sharp, clear-cut edge The temunal twigs of the conjuncuval vessels can 
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seen reachmg this edge, but never passing it In the earliest stages of pannus 
the edge loses its clean-cut appearance and becomes ragged, and here and there 
tiny vessels can be traced on to the cornea In well marked pannus due to 
trachoma, the mam course of the vessds is vertical, and mostly from the upper 
margm When the parmus is advancing, there is a greyish area in the cornea 
beyond the vascular region 

The treatment of trachoma must be both drastic and persistent Here 
sulphonamide treatment has been known to give satisfactory results In a severe 
case where the trachoma bodies are well marked but not hard, they should be 
expressed by means of Grady’s forceps or Knapp’s roller forceps As this is a 
very painful process, and as it is essential that 
It should be done thoroughly, it is advisable to 
give a general anxsthetic, though some cases 
will tolerate it after thorough cocairuzanon 
The operator puts on goggles, and then grasps 
the everted tarsal plate between the blades 
of the forceps and forably expresses the 
contents of the follicles A solution of per- 
chlonde of mercury in glycerin (i-ioo) is then 
brushed m with a hard tooth-brush, the sacs 
are washed with bone acid lotion, and bone 
acid ointment is put between the lids Where 
the granules are harder, expression must be 
replaced by scanficauon The everted lid is 
supported on a horn spatula and scanGed 
with a Beer’s knife (.see Fig 472) The first 
incisions should be made over the most promment granules, and these may be 
scraped out with a small Meibomian curette The lids are then brushed with 
the strong petchloride solution and treated as before Usually much reaction 
follows this treatment, and iced compresses will be found useful till it subsides 
During this penod the eyes should be bathed frequently with bone acid lotion, 
and ointment should be applied night and monung 

The subsequent treatment of these cases is the same as for milder ones. The 
affected surface is nibbed once daily with a suck of copper sulphate, and the patient 
uses a lotion of bone aad and zme sulphate At the end of a month the 
applications can be reduced to three a week, and later to two or even one a week 
A marked improvement usually mamfests itself m three or four weeks, but often 
after a time the case seems to come to a standsnU The substitution of silver 
nitrate for the copper sulphate, either as a 2 per esnt solution or m the solid form 
known as miugated stick, will then be beneficial In fact this variation in the 
treatment from tunc to time is advisable m all cases, and it is also useful to allow 
periods of freedom from any treatment other than a simple astringent lotion 
Many other forms of treatment have been suggested and tried from time to time, 
such as X rays, radium, and carbon dioxide snow Most of them have had a 
considerable vogue for a short tune, and then been again replaced by older 
methods 

AFFECTIONS OF THE CORNEA 

Injuries — Abrasions of the cornea are apt to be o\erlooked, since when 
fresh the transparency of the cornea is not mterfered with When any comeal 
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injury has taken place, and an abrasion is suspected, a drop of fluorescein will stain 
the denuded area a bright green Theeyetsbathed, a drop of atropine is instilled, 
and a pad and bandage are applied Boraac bathing should be repeated every 
four hours As a rule, the pad can be taken off m twenty-four hours If the 
patient flnds the pressure of a pad intolerable, dark glasses with side pieces can 
be substituted for it If the surface is not covered m that nrae, another drop of 
atropine should be put in and the pad or dari; glasses replaced 

Foreign bodies embedded in the cornea arc mostly particles of steel or e£ner> 
from the emery-wheel or gnt from an engine Careful esamination with a loupe 
IS often required for their detection, as they are frequently very small and difficult 
to find A drop of fluorescem is of great assistance in doubtful cases, the staining 
area indicating the position of the foreign body Another useful indication is 
a slight but defimte contraction of the pupil on the affected side due to reflex 


fit 477~CorBeaa «pue fig 47! — Duaiuoo ncedl« 

imtauon of the ms This is often accompanied by some oLary flush, occupj- 
ing that part of the lunbus which is adjacent to the foreign body The removal 
must be done with as little injury to the comeal epithelium as possible Occasion 
ally, after dropping in a little 4 per cent cocaine, the foreign body may be so 
loosened that it can be removed by means of a little cotton wool, soaked in bone 
aad, on the end of a glass rod If this does not suffice, a comeal spud should 
be used (Pig 477), and the removal must be complete The ti e is well eocainued, 
and a strong light focused on 11 by an assistant 
The patient is told to look fixedly m what 
ever direcuon enables the operator to get the 
best view of the object to be removed If 
the spud fails to remove u, recourse may be 
had to a disnssion needle (Fig 478), but in 
digging out foreign bodies with this, care 
must be exercised not to injure the cornea 
more deeply than is necessary After removal, 
bathe carefully, put in a small piece of atropine 
ointment, and bandage the e>e 

Perforating aounds of the cornea are apt to 
have senous consequences, and the house 
surgeon should obtain the services of one who 
has had special training in ophthalmic surgery 
“a gma!i bswas ptafoMfisaiS 
wound of the cornea through which a globular 
poition of ins has prolapsed, bringing about a pear-shaped deformation of the 
pupil 

In all cases of perforating wounds, whether simple or complicated, the house 
surgeon must be carefully on the outlook for keratic preapitates It is not the 
eye which passes into a condition of general suppurauon which is most likely 
to set up sympathetic ophthalmia such an eye is removed, and -with ns removal 
usually all danger is past , but the eye which remains inflamed and imtable, and 
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m which there appear on the bade of the cornea tiny round dots, is almost certain, 
if left, to cause a sympathetic inflammation in the other eye Such an eye ought 
to be exased at once 

Corneal Ulcers — If not severe, ulcers will usually react favourably to very 
simple treatment The first essential is to secure rest for the «ye For this 
purpose atropine drops (i per cent) are put m, and the eye is covered with a 
pad bghtly bandaged on Only in cases where the ulcer is complicated by con- 
jimctivitis with a large amount of secretion is this latter abandoned The atropine 
paralyses the action of the ms and cibary muscles, and so acts as a physiological 
splint, while the pad keeps the eyelids at rest over the cornea Frequently 
dunng the day the eye should be bathed with warm bone acid louon It is 
advisable in all cases of comeal ulceration to inquire into the habits of the patient 
In children especially, attention should be given to the condition of the alimentary 
tract Small doses of compound rhubarb powder (lo to is gr ) may be prescribed, 
to be taken three times a day In adults, a piU of calomel and colocynth at night, 
followed by a salme purge in the morning, 
is often of great service m initiating the 
treatment 

When the ulcer is of a more severe nature 
It becomes necessary to adopt other local 
measures Of these the most generally useful 
18 painting with pure carbolic aad (Fig 480) 

Fust put m two drops of cocaine, and then a 
drop of fluorescein (being careful to mop up 
any excess with a pad of absorbent wool) 

After a few seconds wash out the fluorescein 
with cocaine, and the ulcer will be found 
stained bnght green With two fingers of the 
left hand hold the Lds gently apart , dry the 
siuface of the ulcer with a small piece of 
sterilized blotting paper, and touch the whole 
stained surface with a small cameKhair brush 
soaked in pure carbolic acid Dry off any excess of this with blotting paper and 
wash out the eye with salme or bone louon before allowing the lids to close 
The end of a wooden match carefully pointed and soaked in carbolic is an 
excellent subsutute for the brush If the ulcer is of the advancing type, most 
attenuon should be devoted to the advancing edge The cautery can be used 
with equally good results The benefit of using pure carbolic is that it is itself 
an anxstheuc In using the cautery, a dull^red heat 1$ required, and the touching 
should be done very lightly After cautenzmg or touching with phenol, con 
tinuous bone aad fomentauons, with free hot bathings at each change, and 
atropme drops twice a day, should be ordered 

Pus forming in the anterior chamber (hypopyon) is not in these cases a sign 
of senous inflammatory mvolvement of the ms and ciliary body The pus is 
usually stenie It is probably most frequently seen m pneumococcal ulceration 
It may form very rapidly, and with a healing ulcer it will become absorbed as 
rapidly as it forms If it is necessary to perform paracentesis, the hypopyon 
should be washed out with normal salue 

When an ulcer is deep and there is a likelihood of perforation, no treatment 
is so valuable as paracentesis If an ulcer is allowed to perforate spontaneously. 
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injury has taken place, and an abrasion n suspected, a drop of fluorescein will stain 
the denuded area a bnght green The eye »s bathed, a drop ofatropine is instilled, 
and a pad and bandage are apphed Boiacic bathing should be repeated etery 
four hours As a rule, the pad can be taken off m twenty-four hours If the 
patient finds the pressure of a pad intolerable, dark glasses with side pieces can 
be substituted for it If the surface is not covered in that tune, another drop of 
atropine should be put in and the pad or dark glasses replaced 

Foreign bodits embedded m the cornea are mostly particles of steel or emery 
from the emery-wheel or gnt from an engine Careful cjamination with a loupe 
IS often required for their detection, as they arc frequently very small and difficult 
to find A drop of fluorescein is of great assistance in doubtful cases, the staining 
area mdicatmg the posmon of the foreign body Another useful indicauon is 
a shght but definite contraction of the pupil on the affected side due to reflex 



Fig 477 — Corneal ipud. Fg 47S — Ditcunon needle. 


imtation of the ms This is often accompanied by some ahary flush, occupy- 
ing that part of the limbus which is adiaceot to the foreign body The removal 
must be done with as Little mjury to the corneal epithelium as possible Occasion 
ally, after droppmg m a little 4 per cent cocaine, the foreign body maj be so 
loosened that n can be remosed by means of a bnle cotton wool, so^ed in bone 
acid, on the end of a glass rod If this does not suffice, a comeal spud should 
be used (Fig 477), and the removal must be complete The eye 1$ well cocainized, 
and a strong light focused on it by an assistant 



Fig 479 — Small perforatjng »cvnd 


The paoeat is told to look fixedly in what- 
ever direcQoR enables the operator to get the 
best view of the object to be removed If 
the spud fails to remove it, recourse may be 
had to a disassion needle (Fig 478), bul in 
digging out foreign bodies with this, care 
must be exerased not to injure the cornea 
more deeply than is necessary After removal, 
bathe careftilly, put in a small piece of atropine 
ointment, and bandage the e}e 

Perforating tsoimds of the cornea are apt to 
have serious consequences, and the house 
surgeon should obtain the services of one who 
has bad special training in ophthalmic siugery 
^75 sWns a stEo^i kmeas yesfiyrvaJS 


wound of the cornea through whidi a globular 


portion of ins luis proUpsed, brm^g about a pear shaped deformanon of the 


pupil 

In all cases of perforatmg wounds, whether simple or complicated, the house 


surgeon must be carefully on the outlook for keratic preapi^tes It is not the 
eye which passes into a condmon of general suppuration which is most likely 
to set up sympatheuc ophthalmia such an eye is removed, and with its removal 
usually all danger is past , but the eye which remains inflamed and imtable, and 
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m which there appear on the back of the cornea tiny round dots, ts almost certain, 
if left, to cause a sympathetic inflammation m the other eye Such an eye ought 
to be excised at once 

Corneal Ulcers — If not severe, ulms will usually react favourably to very 
Simple treatment The first essential is to secure rest for the «ye For this 
purpose atropme drops (i per cent) are put m, and the eye is covered with a 
pad hghtly bandaged on Only in cases where the ulcer is complicated by con- 
junctivitis with a large amount of secreuon is this Utter abandoned The atropme 
paralyses the action of the ins and ciliary muscles, and so acts as a physiological 
splmt, while the pad keeps the eyelids at rest over the cornea Frequently 
during the day the eye should be bathed with warm boric aad lotion It is 
advisable m all cases of comeal ulceration to mquire into the habits of the patient 
In children espeaally, attention should be given to the condition of the alimentary 
tract SmalldosesofcQmpoundrhubatbpowder(ioto 15 gr ) may be prescribed, 
to be taken three times a day In adults, a pill of calomel and colocynth at mght, 
followed by a saline purge m the morning, 

IS often of great service m miuaung the 
treatment 

When the ulcer is of a more severe nature 
U becomes necessary to adopt other local 
measures Of these the most generally useful 
is painung with pure carbolic acid (Fig 480) 

First put in two drops of cocaine, and then a 
drop of fluorescein (being careful to mop up 
any excess with a pad of absorbent wool) 

After a few seconds wash out the fluorescein 
with cocaine, and the ulcer wtU be found 
stained bright green With two fingers of the 
left hand hold the lids gently apart , dry the 
surface of the ulcer with a small piece of 
sterilized blotting paper, and touch the whole 
srained surface with a small camel hair brush 
soaked m pure carbohe acid Dry off any excess of this with blotung paper and 
wash out the eye with salme or bone louon before allowmg the lids to close 
The end of a wooden match carefully pointed and soaked in carbolic is an 
excellent substitute for the brush If the ulcer is of the advancmg type, most 
attention should be devoted to the advancmg edge The cautery can be used 
with equally good results The benefit of using pure carbohe is that it is itself 
an anxstheuc In using the cautery, a dull red heat is required, and the touching 
should be done very lightly After cautenzmg or touchmg with phenol, con 
rinuous boric acid fomentations^ with free Imt batbutgs at each change^ and 
atropine drops twice a day, should be ordered 

Pus forming m the antenor chamber (hypopyon) is not m these cases a sign 
of senous inflammatory involvement of the ins and ciliary body The pus is 
usually stenie It is probably most frequently seen in pneumococcal ulceration 
It may form very rapidly, and with a healmg ulcer it wiU become absorbed as 
rapidly as it forms If it is necessary to perform paracentesis, the hypopyon 
should be washed our with normal salme 

When an ulcer is deep and there is a bkelihood of perforation, no treatment 
IS so valuable as paracentesis If an ulcer is allowed to perforate spontaneously. 
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be left m this posiuon The treatment of a lachrymal abscess which does not 
show signs of pointmg consists of slitting up the lower canahoilus freely, so as to 
provide a better means of escape for pus from the sac, and then free fomentauon 
If the abscess shows signs of coming to a head, it should be opened and evacuated 
freely, the sac gently scraped and the cavity plugged with gauze and then fomented 
It IS most inadvisable to attempt to probe dunng an attack of dacryocysutis It 
may set up a most severe orbital cellulitis, foUosved by retrobulbar neunus and 
consequent blindness 


SQUINT 

Operations for squmt are highly specialized and should not be undertaken 
except by those who have had trainmg and experience m them Mmor degrees 
of squmt can m some cases be overcome by special exerases with a modified 
form of stereoscope combined with the use of suitable glasses and vanous other 
measures 


CATARACT 

Treatment of a Cataract Patient — ^WTien possible a patient who is going 
to have a cataract extraction should be admitted to the hospital two da^s before 
the operation On the eveomg of adnussion a culture and a smear should be 
taken from the conjuncuva of the lower ltd of tbe eye to be operated on The 
culture should be incubated for forty-eight hours The presence of a few colonies 
oiB xerosiSQTOf Stap^/ococcuiu/^a is considered of no pathological importance, 
but if any other orgaxusms are present, operation must be delayed until loml 
treatment with lotion and drops has nd the conjuscuva of tbeir presence Of 
course, any grosser mfiammation of the coniunctiva or obstruction of the tear 
duct must be treated and cured before the operauoo can be performed Mean- 
time, the unne should be examined (especially for sugar) Tbe evening before 
operation a mild laxauve should be given , drasuc purgmg is quite unnecessary, 
and may be disadvantageous even, since in some people it leads to consupation 
in the following days, and that is one of the dangers to be avoided after cataract 
extraction The patient should have a light digestible breakfast on the morning 
of the operation Twenty minutes before the time fixed for operation, some 
5 per cent cocaine in 1-2000 adrenaline should be dropped into the eye , ihis is 
repeated in ten minutes, and again |Ost before the patient goes to the theatre, 
tbe eye being kept covered betiveen the instilfadons The paoent usually walks 
to the theatre 

The eyelashes should be cut short, and the skin of the eyebrows and eyehds 
sterilized with lodme solution 

The instruments which should be put out for cataract extracuon with iridec- 
tomy are a speculum, two pairs of fixation forceps (one broad and one narrow), 
Graefe’s cataraa knife (the point of this should be tested on the drum and should 
go through the kid without tbe kast resistance), ins foKsps and uis sassors 
(de decker’s), curette and cystotoroc, and reposiior It is also advisable to have 
mreadmess either a lens scoop (Cntchett’s)ora vectis, and an imgatmg apparatus 
forwashing mauer from the antaioc chamber Thisconsistsofasuitable 

camjjjla rubber tubing to an undme contaimng stenle salme at 102'’ F 

capsule forceps to tear off a portion of the anterior 
ittmg It with the cystotome The instruments (.see 
special porcelain tray, and the sterilizer should be 
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large enough to take the tray with all the instruments It is advisable to sterilize 
the Graefe knife separately, lest anything should happen to the delicate point from 
carelessness in puttmg it into the tray and taking tt out 



Fig 4SJ. — Graefe * cataract knife 


Fig 4S6 — Mootficldi cuictie and cystotoci 
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Fig 489— Cooper'* capsule forcept 


After-treatment of Cataract Extraction — After the operation the 
patient must be earned back to bed with as little disturbance as possible To 
facilitate this it is desirable to have tmder the patient a strong canvas sheet, with 
places at each side through which poles can be slipped, to lift him from the 
operating table to the trolley and from the troUey to the bed where he can lie on 
his back, propped up with pillows or on a special canvas sbng For the first six 
hours after operauon the patient should lie as quiet as possible, but after this 
penod strict immobility need not be insisted upon and he should be instructed 
to relax all his muscles as far as possible At night the sleeves of the mght dress 
should be pinned down to the breast, to prevent the patient rubbing the eye 
during sleep or on waking in the morning In the absence of pain, the first 
dressmg is usmlly performed after the lapse of forty eight hours, when the eyes 
are uncovered and the eyelids gently bathed until they can open A drop of 
atropme is instilled, but no attempt should be made to see the wound This 
bathing should be repeated on the third day, and only then should the wound be 
exammed After the fifth day, only the eye operated on is covered and the patient 
IS allowed to sit up m bed During the first three days the food should be soft 
There is no need for 11 all to be fluid, but nothmg should be given which requires 
masucauon If the bowels do not act naturally, no apenent should be given until 
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after the third day The pauent must be warned not to sneeze Any tendency to 
do so can be checked by pressing firmly on the middle of the upper hp On the 
seventh day the pauent is allowed out of bed to sit on a chair, and on the tenth 
day the bandages are gnen up and dark protectiTC glasses are put on During 
this period the atropine drops are put in once a day, hut if the eye is quiet on the 
tenth day this ma> be stopped The paueni may leave the hospital as soon as 
the dark glasses arc fined He should contmue weanug these until the proper 
correcting glasses are ordered It has become the pracnce of some surgeons 
now to leave the eye uncovered by pads from, the first, simply using a ptotecuve 
shield There is much to be said in favour of the practice, as the mere covering 
m of a perfectly healthy, untouched eye may cause a certam amount of discharge 
to develop It is now almost a universal practice to block the facial nerve by 
novocain miecnon If this has been done, a sQtcb is inserted into the skin 
of the upper hd, and at the end of the operauon it is secured to the cheek 
b} a small piece of strappmg, thus keeping the hd closed 

ACUTE GLAUCOMA 

It vs very desirable for the house surgeon to know the mam points jn the 
diagnosis between acute glaucoma and acute mas It is necessary to realize 
that the intra-ocular tension may be as high in the one as in the other, so that 
pomt by Itself ts of bale value lo acute mm the pupil is usually small and the 
ins sluggish in reaction , in acute glaucoma the pupil is dilated, often oval with 
the long axis vertical or nearly so, and the ms is &ed In mtis the ms loob 
congested and muddy , in glaucoma it looks flattened and atrophic. In mas 
the anterior chamber of the e}e may look deeper than normal , m gbucoma it u 
shallow and may be absent towards the penpbery of the cornea In glaucoma 
the cucumconveal congesaon is apt to be coarser in ebanaer than in mm Even 
when the diagnosis remains doubtful, there are certain lines of treatment which 
tiia) safely be adopted pendmg the amval of the surgeon. The most important 
of these is to attempt to relieve congesaon both by local and general means Give 
a free purge (pil calomel c colocynth gr v, followed by haust alba 5ij)» and 
apply three of four leeches to the temple outside the bony margm of the orbit. 
If the diagnosis of glaucoma is certain, drop a 4 per cent solubon of eserme into 
both eyes at once, and repeat every hour m the affeaed eye , but if there is any 
uncertainty it is best to await the amval of the visiting surgeon before usmg 
either esenne or atropine in any form It is advisable to have the pabcnt pit- 
pared for a general anssthebc 

OFHTHALMOSCOPl 

With the advent and recent perfecoon of the clcctnc ophthalmoscope, a means 
has been provided for ready examinabon of the fundus ocuh Although mter- 
pretabon of the findings sequaes coosidcrahle experience, it has been thought 
advisable lo illustrate some of the more important surgical condinons which may 
be disclosed by the use of this instrument These are depicted in Ftgs 490-494- 

Fig 490 shows a normal fundus except for the greyish-white area underlying 
the upper temporal vessels This is caused by the present of a very early 
ghotna of the retina (vel retmoblastoma), a higjily mahgnant growth occurring 
m children at the age of about two years It is not usually diagnosed unnl a 
more advanced stage, w hen it has filled the vitreous chamber and forms a white 
mass visible m the pupil 




Fit 494— Opoc •trophy 
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Fig 491 shows the appearances produced by a sarcoma of the choroid in 
the upper outer quadrant of the fundus The retina is pushed forsttirds by th* 
underljnng growth, some of the tessek of which are \TsibIe The retinal vessels 
appear darker over the affected area because of the lack of red reflex behmd them 
Fj^ 492. explains the appearances seen in Fig 491 It is a vertical section of 
an cje containing a melanotic sarcoma of the choroid Ophthalmoscopically 
the appearances would be similar to diose in Fig 491, except that the whole 
reuna is detached, the portion not overlying the growth being separated from the 
back of the eye by an accumulation of fluid This is a common compbcaaon 
m choroidal sarcoma and makes ophthalmoscopic diagnosis from a simple detach' 
mcnt of the retina more difficult The small brown area m the upper pan of the 
ms represents a second melanotic growth 

Fig 493 represents an advanced stage of papiUmdema, le, ddema of the 
optic disc (or papilla) brought about by an increase m cerebrospinal fluid pressure 
Compare with the disc in Fig ^90, and note (i) Blumng of edges , (2) 
Stnate hamonhages , (3) Turgescence of veins , (4) Partial hiding of artenes , 
(3) Wrinkles in retina on temporal side of disc, concentnc with its margm, 
(6) Presence of a fan figure at the macula This is not often seen, and its presence 
usually indicates that the nse in cerebrospinal fluid pressure has been rapid, e g , 
m a subtentorial tumour 

Fig 494 shows the appearances m one of the forms of opoc atrophy The 
disc 1$ greyish white m colour and shows the suppling of the lamina enbrosa 
The edges of the disc are clear and the cabbre of the vessels unaffected Such 
a condiuon is seen m tabes and in diseases (e g , pimitary tumour) where opuc 
atrophy is due to pressure on the nerve behmd the point where the vessels leave 
ir In optic atrophy due to other causes (eg, consequent on papillcsdema), the 
vessels are usually reduced in cabbie 
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CHAPTER LXII 
THE TEETH 
By George G Exner 

It is of paramount importance to be able to visualize the structure of a tooth 
and the tissues surrounding it (,Fig 495) 

Pulp IS the so called ‘ nerve ’ of the tooth Decay, trauma, or imtauon may cause 
inflammation of the pulp, and produce a puJpms 

Pulpitis. — ^The pam is throbbing and intermittent Thermal changes 
cause pain except in the early stages Tapping the tooth causes no pam, but 
pressure on a piece of cotton-wool inserted in the cavity gives pam Sedauve 
dressings of carbolized resin, eugenol, 
or Oil of cloves alleviate the pain, 
and should be inserted on a pledget 
of coiteo wool into the cavity as a 
temporary dressing 1 / no relief 


fig 493 —A CTos»-»enion of • tooth 

ensues, remote the pulp If left untreated pulpius causes disintegrauon of the 
pulp, with a resulung pen-apical abscess {Fig 49® 

Periodontal membrane is a thin fibrous membrane and corresponds to the penostcum 
of bone Its fibres are so formed as to sling the tooUi into its bony surroundings 

Periodontitis. — ^The pam is dull and constant Thermal changes do not 
usually cause pam Pressure or tapping of the tooth causes pam If the condiuon 
is due to trauma, the treatment is extraction of the tooth If penodonutis is 
due to degeneration of pulp, the latter should be opened and drainage through 
the tooth established If no relief ensues, exrroct the tooth 

Odontalgia or Neuralgia. — This may be local or referred- If the condi- 
tion IS dental in origin, it is associated with a tooth on the same side Referred 
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neuralgia never crosses the midlme The offending tooth should be treated 
or removed 


Chronic Suppurative Periodontitis (Pyorrh«a AJveoIans) — In the pen 
odontal membrane a chronically inflamed coodiaon may arise independently of sepsis 
deni’ed from a dead pulp If treauneQt is undertaken early it usually cures or checks 
the progress of the disease, but chronic cases of long standing are very mtractable 
Thorough scaling of the teeth, especially the «mova] of the tartar below the gum 
margins, and massage of the gums either by means of the fingers or wtb wooden tooth 
picks to get between the teeth go a long way to enforce shnifitage of the gums and their 
return to normality These measures eliminate or decrease the pocket formation and 
flabbmess of the gums around the teeth If after a fair tnal has been given the gums 
have not shrunk to normality, then gmgivcctomy may be undertaken This is a minor 
operation, and consists of the surgical removal of the excess gum, thereby eliminating 
the pockets of gum around the teeth and estabhshmg drainage The healed tissues 
are left normal 

The chlefdifficultyoftreatment,howe\er, exists m diagnosing the pyorrhoea correctly 
I: IS of the utmost importance that sysrenuc disease be excluded before the local treatment of 
pyonhaa is undertaken 


Acute Alveolar Abscess — In order to prevent senous condiuons and 
symptoms supervemng, and to avoid the pomung of the abscess outside the 
mouth, the first essential is to evacuate the 
pus This may be done m two ways— 
namely, by tcrooving the tooth ot by 
incising the abscess It is best to loase 
the abscess, as in some cases the dentist 
will be able to save the tooth If no pus 
or palpable swelling can be demonstrated, 
icmoval ©f the tooth is indicated The 
inasiOD should be into the mouth if 
possible The best place for the inasiea 
is that shown in Ftg 497 

The incision is made under a short 
general anastheuc or the site is frozen 
with ethyl chloride If much pus is 
present, a wick of gauze is put m as a 
dram and removed withm twenty four 
hours Actually, by opening the abscess the acute condition is converfed into 
a chronic one, and after a few days the dentist is able to treat the tooth, which 
if single rooted can probably be restored to a healthy condition 
Neglect of an acute alveolar abscess may lead to osteomyehtis 



EXTRACTION 

Local Ansestbesia for Tooth Extraction — ^If possible a syringe designed for the 
purpose should be used, as it gives greater control than the ordinary type of Record 
syringe 

Sterilization of the mucous membrane of the mouth is difficult After the patient 
has thoroughly rinsed out the mouth with an anusepuc soluuon, the area about to be 
injected should be painted with tincture of iodine A 2 per cent solution of novocain 
IS injected mto the sulcus around the tooth It is best to push the needle deep enough 
to strike the bone and then gently to retraa before dehveriag the soluuon This avoids 
the possibility of injecung beneath the penosteoia and stripping the lattei from the 
bone, tvith subsequent after pain A quanti^ of fluid — about i cc— is deposited 
and the same procedure repeated on the palatal side m the upper jaw or the hngu^ 
side m the lower jaw The hquid is allowed to seep in for about ten minutes, by which 
ume complete anssthesia wiU have ensued 
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Principles. — It is of the utmost importance for the house surgeon to realize 
that pulling or the application of violent force or indiscriminate wrenching is likely 
to have no other result than fracture of the tooth, and possible serious injury to 
the jaw 



The patient should be sittmg m a firm, strong chair, with the neck and head 
well supported, and the head leaning sbshdy backwards The operator is always 
on the pauent’s nght side, sometimes m front and sometimes behind, according 
to the tooth to be extracted 
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The removal of tee& is usually undertalcen with forceps, of which vanous 
types exist For ordinary uncomplicated extractions only two are necessary, an 
upper universal type {Ftg 498, A) and a lower hawksbiJl {Fig 498, B) The 
modem forceps all have a thumb rest m give greater control and power during 
extraction Levers are sometimes employed for remoting lower molars and 
roots {Fig 498, C, D) 

Application of Forceps — ^The operator alwaj'S stands on the nght han4 
side of the patient 

The CTown, or whatever part of the tooth ts left abov e or lev cl with the gum margin, 
IS used as a guide for the blades of the forceps One blade 1$ first applied either huguaJly 
or buccahy against the crown, the opposite blade of the forceps usually following into its 
Correa posiuon Gentle pressure pushes the blades between gum and tooth until they 
have been forced well up m the upper jaw or down m the loner jaw, as the case may be 
Closure of the forceps grips the base of the tooth Pressure 1$ now applied with Che 
closed forceps m the direction of the tooth root so as to force the op of the root, or roots, 
to become the fulcrum of the leverage If this is borne in mind throughout the process 
of extraction, the danger of fraaure of a tooth is reduced to a minimum A gentle 
lateral movement loosens the tooth, the final temoval of the tooth bemg in an outward 
dirccuon This lateral movement appbes to the extraction of all teeth except the upper 
mason and lower premolars, which have mote or less conically shaped roots In the 
case of the latter a continuous slight rotary movemeni simplifies their extraction In 
ihemulupVc tooted teeth the fotceps should always be apph^ over the anteiwK toots, as 
these are usually the strooger and fracture of the tooth 1$ less likely to ensue 

Extraction of the Individual Teeth — 

Upper Inciiors and Canines— Ths blades are applied and driven upwards, 
and the tooth is firmly grasped and then gently tilted inwards and outwards and 
slightly rotated at the same ume The fore^ger and thumb of the left hand 
guide the forceps into position, support the alveolus during the extraction, and 
hold the Up out of the way {Figs 499, 500) 




Upper Pranolars — The first premolar usually has bifurcated roots, and is, 
perhaps, the most difficult of all the teeth to extract, and the most liable to break. 
No rotary movement should be undertaken 

Upper Molars — Apply the forceps and lever outwards The tooth should 
not be pulled, but rather pushed firmly mto its socket and levered sideways 
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Lower Jnmors, Cantnes, a>id Premolars — ^In aU lower exiraclions the left 
hand supports the jaw On the left side the forefinger holds away the hp, the 
second finger the tongue, and the thumb gives a supporting grip to the whole 
jaw On the nght side the forefinger holds away the lip, the thumb holds the 
tongue, and the middle finger supports the jaw iPtgs 501, 502) 

After application of the forceps, the mcisors ate removed by tilting inwards 
and outwards, as they have flartened roots The canmes and premolars have 
comcal roots, and rotation combined with tilting may be employed 




Lower Molan — For the nght lower molars the operator stands behind and 
to the nght of the patient The jaw ts supported by the left hand {see Fig 502) 
The lower molars have two roots Appheauon and grip of the forceps should 
be made over either one or other of these roots, preferably over the anterior toot, 
but never between them The tooth is tilted inwards and outwards until well 
loosened before its ultimate delivery 1$ undertaken 

The Use of Elezawrs — These arc chiefly employed in the removal of lower 
molars and roots Their application is seldom indicated m the upper jaw The 
straight elevator, of which there are two— namely, a left and a nght — is inserted 
between the molar teeth The flat surface of the blade hes 
against the tooth which is to be extracted The point of 
the blade is forced downwards mto the alveolus, and the 
lever bent backwards so that its pomt engages with the 
root, the tooth in front being used as a fulcrum It is an 
especially useful and easy method for the removal of the 
third lower molar 

TTie curved elevators are chiefly used for removing 
fractured roots of lower molars If a fractured portion of 
one root remains, the curved elevator is passed into the 
empty socket, and, with a rotary movement, us point is 
forced through the septum, which it breaks away, engages 
the root and elevates it from its socket {Ftg 503) 

After-treatment. — In all cases where teeth have been removed a mouth- 
wash should be presenbed and used ftequently In some cases it may be 
advisable to syringe an antiseptic lotion into the socket or sockets A useful 
mouth-wash is — 



of t elevator for 

lower jaw 


SH 29 



SURGICAI. HANDICRAFT 


450 

R" Liq Potass* 3 l I Tinct Cocci q s 

Aad Carbol Liq 3 ^ I Aquam ad 51 

Misce Sig Not to be taken Use one teaspoonfol in half a 
tumbler of warm water as a mouth wash 
Of, of a milder character — 

If Andj Bonn gr x Aquam ad jj 

Zinci Sulph gr nj } 

Alisce 

Hsmorrhage after Extraction — Htcmocthage may be primary, reactionary, 
or secondary 

Pnmary and Reactionary Hemorrhage — The treatment is the same for both 
forms Hot mouth-washes are usually of no avail Plugging the sodtet with 
gauze soaked in adrenaline i-iooo soluuon may be tried Gauze dipped m oil 
of turpentme and plumed into the socket is a good hsmostaiic The most modem 
method is the local applicauon of snake venom from the Russel] snper This is 
obtainable under the proprietary name of Stypven Gauze saturated with the 
solution IS plugged into the socket and repeated m twenty to thirty minutes 
In the case of hsmophihacs, its local appbcation is always indicated. Blood 
Transfusion should be insisted upon if the bleeding is not under control wTthin 
an hour or two 

Secondary Hamorrhage —This 11 rare The socket should be cleaned of its sepue 
clots, syringed with some ituid asusepuc, and then the same treatment undertaken as 
for ptunary hacTROirhage 

Paio Cootinumg after Extraction.— Hot mouth-washes will give relief 
Pam coQtinumg for long after extraction is generally due to inilanimation. The 
socket should be cleaned out and kept frequently synnged with a dilute anti- 
septic If V ery painful it should be swabbed with s per cent cocaine solution and 
then thoroughly cleaned Any loose fragments of bone are remoied The 
socket IS lightly plugged with 5 or 10 per cent iodoform gauze which has been 
saturated with Dentalone, or the socket dusted with anzsthesin or orthoform 
powder, which provides a mild anzsthesia lasting about twenty-four hours 

Complications of Extractions not considered already — 

Fracture of the Tooth — This is generally due to the blades of the forceps not pene- 
trating deeply enough, or not being closed firmly, one blade thus bMtmg allowed to slip 
slightly , or to the forceps not being kept firmly pressed down until the tooth 1$ loosened 
from Its socket , or to hurry in maiupulauon It is sometunes impossible to prevent 
the apex of a root with thickened cementiun from breaking olf 

^troeticrn of the tTrong, <rp on Adjaemt, Tooth— The tooth should be washed in 
sterile salin e solution and replaced in its socket , the mandible is then fixed with a four- 
tailed bandage The pauem should be advised to consult a dentist with a view to funber 
treatment 

Fracture of Bone — Small fractured portions of alieolus are of httJe consequence and 
should be removed More extensive fracnircs must be treated with appropriate splints 

Trismus — A general anssthetic is administered and the mouth carefully opened 
wtfri a >fiason 5 gag 

Laceration of the Gum — Tom poruons of gum usually reunite if pressed mto place 
An extensive tear may lequtie a sutuic A fragment oiy adhering fcy a thin pedicle 
should be removed tvith sasson 



CHAPTER LXIII 
THE SKIN 
By J E M WiCLEY 

To become proficient in examining the skin will repay the practitioner and the 
hospital resident 

In order to pursue the study to the best advantage, some mexpensive 
armamentanum is desirable 


ARMAMENTARIUM 

A Good Light is essential It should come from behmd the exammer 
If daylight is not available, an excellent subsuiute is the light blue coloured 
electric bulb, pzefezahly with a dull white metal reflector For the purpose of 
showing up colours this light emulates daylight 

MagnlfVtng Spectacles (Ftg 504) are better than a magnifying glass Each 
lens IS 5D, combined with loD pnsms, having the base inwards The spec* 
tacles can be made by a competent optician In addtuon to providing binocular 
magnification, these spectacles leave both hands free for any operative procedure 
which may be required 


Ff Magnifyuig ipenaclei 




Fig 333 —St h tJictd s cpdatton forceps 


A Gisss Spatula ar a ilfrcroscope Slide rr oseftn’ ibr exertmg presstrre 
upon the skin For instance, in ery^etnatous lesions the colour disappears 
entirely under pressure, while in purpura or granulomatous infiltrations, e g , 
lupus vulgaris, some of the colour remams 

MTutfield’s Epilation Forceps (Fi^ 505) are useful for removing hair 
or pediculi 

EXAMINING AN ERUPTION 

It IS essential that the whole of the eruption should be seen, the patient bemg 
completely undressed if necessary 
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The Prcdomioatuig Elementat7 Cutaneous Lesions should be noted 
These lesions arc divided into two dasscs — 

a Pnmary lesions — 6 Secondary lesions — 

Macules Scales or squamcs 

Papules Crusts and scabs 

Nodules Excomtions 

Tumours Fissures 

Vesicles Ulcers 

Bulls (or blisters) Scars 

Pustules Stains or pigmentation 

Wheals 

Distribution is important Scabies has a distribution just as typical as 
herpes zoster The position of the eruption is of great help m determining 
whether it is of occupauonal ’ ongin or not 

Colour of an erupnon is often charactcnsuc The bnght red background of 
acute eczema or dermauns, the pink background of psoriasis, the brownish colour 
of most syphilides, and the lilac tint ofhchen planus are excelienc examples of this 
Symptoms are less rebafale It is as uncommon for eczema not to itch as 
It is for psonasis or syphilides to itch, yet cases occur m which the symptoms 
are unusual The presence or absence of scratch marks * should be noDced 
particularly, as a check on the symptoms 

History of an eruption is important, especially regardmg previous rashes 
Within reason, n is wise to listen to the patient's ideas about the ongin of a rash 
This IS espeoally the case if there is any question of n being a ‘ contact ' der 
matins (i e , dermatitis due to an eneraal imtant) If the patient believes that a 
fur or cosmetic preparauon or a plant, has caused the rash she is likely to be correct 


CONFIRMATORk DIAGNOSTIC MEASURES 


Microscopical Examination —The microscope is essential for confirming 
the diagnosis of two common conditions viz scabies and nngn-onn of the scalp 



No staining IS necessary Themaierul 
is Simply mounted on the slide with a 
few drops of liquor poiassae BJ* C. 
The diaphragm of the microscope 
should be partly dosed for too much 
Lgbt makes the examination more 
difficult The 2/3 or the 1/6 objective 
gives all the magmficaUon necessary 

SciJnes — It is best to shave off the 
superficial layers of the suspected 
* burrow ’ with a sharp scalpel and to 
mount the material m liouor potassa 
Using the 2/3 objective the acanis or 
some of her ova will readily be seen 
{Ftg 506) 

Ringtsorm {Ttnea of the Scalp) — A 
few broken hairs, called ‘ stumps , 
should be pulled out with Whitfields 


forceps and mounted m the hquor potassa; With the 2/3 objective the irregulatlj 
broken ends of the ‘ stump can be seen, and it is evident that the normal 
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structure of the hair is obliterated (Ftf 507) With the 1/6 objeaive the spores 
can be made out as a ‘ mosaic ’ pattern wrapped round, and replacing, the hair 
structure (Fig 508) 

Pediculosis Caputs — Using the same techmque as for tinea, ‘ mts ’ attached 
to the hairs can be demonstrated By employmg the microscope the diagnosis 
can be settled in a way which will convuice any sceptical parent 

The Patch Test (syn ‘ Eczema Test *) — This is used m the search for the 
responsible external imtant in cases of suspected ‘ contact dermautis ’ It is 
carried out as follows The test substance is placed m contact svith intact non- 
hairy skin, covered with gutta percha or similar waterproof matenal, and held in 



place by strapping A ' control ' piece of gutta-percha and strapping is, of course, 
necessary liie substance is left in contact for varying periods up to 72 hours, 
and only those cases are said to be * positive ’ m which the reaction is in the form 
of eczema, 1 e , besides redness and swelling, papules and vesicles occur 

Patch tests need careful interpretation A posiuve test has been reponed after a 
delay of 24 days, and I have seen one after a delay of 5 days A positive reacuon is not 
conclusive proof that the substance has caused the dermauus the positive reacuon 
may be due to the test substance being too strong, or to polyvalent sensitivity Con 
versely, a negative reacuon does not prove conclusively that the substance can be exoner 
ated, for the test never quite fully reproduces the natural conditions of exposure The 
test should not be earned out when the dermatitis is in the acute stage, and the result 
should be regarded as only one link in the chain of evidence leading to the diagnosis 

SKE^ TESTS FOR TUBERCULOSIS 

1 Pirquet Test — A couple of lirops of old tuberculin is placed on the skm 
and then vaccinated in by superficial scarification Red papules or vesicles at 
the site within 48 hours indicate a posiuve reaction 

2 Mantoux Test — o i c c old tuberculin in normal saline is injected mtra- 
dermally Dilutions of 1-1,000,000 to 1—10,000 are used A posiuve reaction, 
shown by hyperamia and infiltration, appears in 6-8 hours, is at its maximum 
in 24-48 hours, and subsides in 6-10 days In assessing the value of the test 
the diluuon of the old tuberculin used is of great importance 

In both tests a ‘ control ' with normal saline is essential 
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SOME DERMATOLOGICAL OPERATIONS 
Carbon-dioxide Snow. — ^This » a valuable method of ttcaung such condi- 
tjons as narvi, moles, warts, and small rodent ulcers The snow is made by 
allowing liquid COj To evaporate quiddy Liquid CO^ is contained m a cylinder 
having a nozzle with a fine bore A piece of baize or chamois leather is folded 
into the shape of a bag, and held tightly over the nozzle with the gloved hand 
When the valve is opened by means of the key, the vapour rushes out and solidifies 
m the bag The snow is scraped off and placed in the applicator Appbeators are 
made of vulcanite and resemble aural specub They are of different sizes and 
each is fitted with a plunger rod so that the snow can be pressed firmly down to 
form a solid pencil The applicator with the solid snow is then transferred to the 



Ft j09— Apptrttui for lAtking CO,>inow fwnciU (Sparklet! Lid ) 

lesion and the amount of pressure varied by pressing on the plunger rod with the 
free hand The amount of pressure has a great effect on the reaction produced 
Small “ Sparklets ' of CO* snow, complete with an applicator (fig 509), are 
a convenient and economical way of using the snow 

With the solid COj snow the effect is dctennuied by the length of exposure 
and the degree of pressure The length of exposure ranges from about five 
seconds to two minutes or more, but it is difficult to lay down hard and fast rules 
After five to ten seconds with firm pressure, the underlying skin is frozen into a 
solid white disc This thaws in about a minute, and is followed m a couple of 
hours by an inflammatory reaction and occasionafly by a blister Healing occurs 
in about a week In treating n^vi one seldom employs an exposure longer than 
thirty seconds Exposures of one nimutc or nuire cause destruction of the soft 
parts and are usually followed by scarring , this is the aim when treating rodent 
ulcers In the Treatment of warts the thick homy surface necessitates compara- 
tively long exposure, and less than one minute is seldom successful 

The firmer the pressure the more marked will be the destructive acuon of the 
snow The actual application is not very painful, but thawing can be really 
painful, as anyone who has suffered from fitm-bite can testify 
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When lesions are of irregular shape, or of considerable size, it may be more 
effective to dissolve the snow in acetone or ether and pamt the resulting mixture 
on with a brush The mixture should be of the consistency of melting snow or 
* slush ’ It must be painted on fairly quickly The application is painful and 
usually It causes a superficial bhstcr This method of treatment is useful for 
certam conditions, particularly ‘ port wine stains ’ 

Cauterization — An electro-cautery is effiaent when the lesion is small , 
otherwise a Paqueiin cautery is advised Cautery points should be short, for a 
short point is more easily controlled The cautery pomt should be at a dull red 
heat and care taken not to press it in deeply, or a scar will result It is better 
to repeal treatment at weekly miervals than to cause scamng No anassihetic 
IS necessary The apphcauon causes less pain than would be anticipated 
Lesions which are amenable to cautenzation arc as follows — 

Wans, particularly muluple warts on the scalp, beard area, or those which 
are so often seen at mucocutaneous lunctions 

Spider Nmt — A fine pointed cautery at dull red heat is inserted into the 
centre of the naivus for about one second 

Granuloma Pyogentcum (syn Botryomycosis Hommis) — ^This can be treated 
panicularly successfully with a cautery The lesions, which arc usually solitary, 
cherry-red in colour, and elastic in consistence, vary m size from a pea to a walnut 
A local or general anesthetic i$ necessary and the PaqueUn cautery is preferable 
When the cautery is first applied there will be bleeding , cautenzation should be 
continued until bleeding has ceased A dry dressing is applied When the 
scab separates, the area will be found to have healed without scarring 

Sharp Volkmatm's Spoon — ^The particular indication for the use of this 
instrument is plantar want These painful lesions ore single or multiple, and are 
frequently thought to be corns They have an appearance of a wart let mto the 
epidermis of the sole of the foot or toes Thev are surrounded by a ring of hard 
epidermal tissue, and are tender on pressure Pbntar warts should never be 
‘ excised ’ A general anssthetic is necessary The spoon should be inserted 
bet>vecn the wart and the hard rmg of epidermal tissue Considerable force is 
necessary to shell out the wart The size of the ensuing cavity is often surpnsmgly 
large and there is often bleedmg The cavity is packed with iodine gauze or 
trichloracetic aad The dressing is removed in twenty-four houn and does 
not need repeating 

Thereafter simple cleanliness is all that is required 
BOILS 

A boil IS a pus-coccal infection of a pilosebaceous follicle It begins as a 
small Itching reddish nodule This becomes hard and painful as it enlarges, 
and culminates in a central necrosis with the separation of a 'core 

Boils should not be mased until there is defimte softening in the centre, 
and then only to rebeve pain Hot linseed or similar poultices are the best method 
of spreading the infection to more foibcles and should be avoided Magnesium 
sulphate paste should be used with care, as it is very imtaung to a number of 
skins 

Paintings around the lesion with surgical spirit is helpful, and an elastic 
adhesive plaster or a merctirial plaster applied to the boil is very effecuve This 
will need to be changed daily The cautious use of ultra violet light is good 



456 


CHAPTER LXIV 

THE TREATMENT OF GONORRHCEA 
By A E W. McLachlan 

The treatment of gonorrhcea has been greatly modified by the introduction of 
the sulphonamide group of drugs local treatment, although mdicated m many 
cases to complete the eradication of infection, is now relegated to a place of second- 
ary importance, and m the opinion of many aulhonues should be commenced 
only when indicated by relapse or refractoriness to drug therapy Others main- 
tam that the best results follow combined local and oral therapy and that the 
nsks of relapse or of residual foci of infection are minimized 

Gerural Treatment — Rest in bed, if possible, is advisable , if this is imptacu- 
cable, exercise should be curtailed to the minimum during the acute stages of 
infection Diet should be non-sumulatmg, and should include the minimum 
of meat and fned and le-cooked dishes Pickles, spices, condiments, and all 
foims of alcohol must be ai'oided Regulation of the bowels should be accom' 
phshed with mild purgauves A hot sitz bath lasting 20 minutes once or twice 
daily is of value Increased fiuid intake->^ter, weak tea, nuoenl waters^ 
promotes Bushing of the urethra 

Of value m this respect, and in retievmg any dysuna, are the allcalioe diuretics, 
e g , potassiiun atraie 30 gr q d s , or the following prescnption 

I? Pot Cit. gr XX j Tm« Hyoscyam. sss 

Pol Bicarb gr xxi | Infiis Buchu ad jss 

qd s 

Tinct bellad 5 nun may be added if there is local spasm 
IN THE MALE 

Determination of Anatomical Extent of Infection. — Before commencing 
treatment the anatomical extent of involvement is determined by the mo-glass 
tesL The patient is instruaed to pass 3-4 oz of unne into a conical unne glass, 
and a like amount mto a second Tfae contents of the first indicate the seventy 
of infection of the antenor urethra, and the second whether the postenor urethra 
IS mvolved The presumpoons from the tests are — 

tif Glass 2nd Glass Presumption 

Haze ( + threads) Clear Antenor urethnns 

Haze ( + thrrads) Haze Antenor and postenor 

urethnns 

A more accurate method of carrymg oot this test is by washing out the antenor 
urethra with cold clear lotion until the washings come back clear Haze in the 
unne subsequently passed indicates 3 postenor urcthnus , further glasses may 
be used to determine the state of the bladder unne, and m non-acute cases to 
collect prostato-vesicular secretions after jwostauc massage 
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Local Treatment : — 

Acute Stage — Irngation is the mainstay of local treatment of acute gonorrhcea, 
and IS best earned out by the gravity metfiod, with a douche can, rubber tubmg, and 
Janet nozzle The hand syringe is a poor (and ofttn septic) substitute 

The lotions most serviceable in the acute stages are potassium permanganate 
1-10,000 to 1-8000, albargin i-8oo<^ and zinc pennanganate i-Sooo to 1-6000, 
at a temperature of :o2°-io4° F 

The meatus is cleansed with soap and water and the tip of the Janet nozzle 
inserted into the urethra sufficiently firmly to occlude it The pressure of irriga- 
ting fluid may be regulated by the height of the reservoir and by partial occlusion 
of the rubber tubing by the finger and thumb, the 
nozzle being held and directed by the remaining 
"three fingers of the hand (Fig 510) The antenor 
urethra (1 e , as far back as the triangular ligament) 

IS first cleansed by gentle repeated distension and 
emptying of the urethra with irrigating fluid This 
may take J to i pint of lotion The patient then 
rel»es and breathes slowly and deeply, at the same 
tune ‘ gomg through the mouons ’ of commencing 
urination, and the inigatiag fluid passes back and 
fills the bladder The height of the douche can 
should not exceed 5 ft above the pelvis Irriga- 
tion should be earned out two or three tunes daily 
until the stage of the profuse discharge is passed 

Soiling of the underbnen by discharge may be 
prevented by gonorrhcea bags or by a square of 
line pinned on the under vest, and discarded when 
soiled 

The Subacute and Chrome Stages —When as a 
result of irngation the discharge has become scanty 
and mucopurulent, with only a moderate amount 
of pus and few if any gonococci in the smears, and 
the unne in the first glass is clear + threads, 
and clear in the second, the subacute stage has been 
reached, which in the absence of treatment merges 
impercepubly into the chronic stage Invcsugation 
for infection in the prostate and seminal vesicles, and of the anterior urethra for 
infection of the gland ducts of Littre or the lacunz of Morgagni, or for submucous 
infiltration, is indicated 

Palpation and massage of the prostate and vesicles (see p 249), cxaminaaon 
of smears from the expressed secreuon, and haze, threads, or casts in the unne 
passed after massage, indicate the degree of proscatic involvement Treatment 
is primarily by prostato-vesicular massage twice weekly The patient should 
unnaie immediately after prostauc massage, or the bladder may be filled with 
lotion, c g , oxycyanide of mercury. In refractory cases, instillation of glycenn, 

I drachm once or twice weekly, through an Ultzmann cannula (Ftg 511) or soft 
rubber catheter attached to a Record synnge, mto the prostatic urethra, massage 
on a curved bougie, or diatheimy may assist in estabbshing adequate drainage , 
while m cases of vesicular occlusion, vasostomy and irngation of the vesicles with 
colloidal silver may be indicated 
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Prostatic investigation should precede the instrumental iniestigauon of the 
antetioi urethra for mvoWetnent of tlw various glandular structures and infiltra- 
tions The more marked degrees of the glandular involvement may be diagnosed 
by palpation of the anterior urethra on a straight bougie — the infected gland 
ducts being felt like small lead shot in the wall of the urethra — or bj passing an 
acom-upped bougie This is passed to the triangular ligament and slowly with- 
drawn Non-draimng glands may be felt as slight obstructions, the patient often 


Fit S>i — UlUBunn* pcoiutie cunuU 
expenencxng a twinge of pain Submucous mfiitrations are felt as roughened 
tender patches Lesser degrees which may be equally guilty in causing persistence 
of symptoms may only be recognizable by the urethroscope Treatment is by 
massage on a straight bougie, dilatauon by means of KoUmann's four-bladed 
dilator (Fig 512), or suction by Mills’s fenestrated bougie (Fig 513) Instru- 
mentation should be earned out at weekly intervals, and should be followed b> 


Fit )ti— KoUnunnt dibcor 



^ 

Ft nKtKm boupc 

irngauon The lotions commonly used m the subacute or resolving stages are 
1-6000 210c permanganate, r-2000 zinc sulphocarbolate, 1-5000 oicycyanide of 
mercury, etc , the frequency of irr^uon bemg gradually decreased 

It IS essential that the course of treatment should be controlled bj frequent 
bacteriological examinauon of smears, etc , and continued until the tests are 
satisfactory j 

The loutine use of a polyvalent detoxicated vaccine has proved a valuable 
adjuvant 

Chemotherapy. — ^The pnnaplcs of successful chemotherapeutic treatment 
may be summed up as follows (i) Accuracy of bsctenological diagnosis and 
investigation as to anatomical involvemem , (2) Adequate dosage for adequate 
period , (3) Maintenance of good drainage of the areas mvolved , (4) Adequate 
observation period (tests of cure) to exdude possibility of camensm and laie 
relapse 

The drugs commonly emplc^ed now arc sulphonamide-P, sulphapyndine 
(M & B 693), and thiazamide (M & B 760) The dosage of sulphonamide P is 
I g q d s for three days, foUowed by I g t d s for six days The best results 
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with this drug are obtained by delaying treatment for lo to 14 days after diagnosis 
to allow the development of the natural immunity processes alternatively these 
may be stimulated by twice weekly injections of polyvalent vaccine This penod 
of delay may entail some slight risk of eKteasion of the disease The dosage of 
‘ 693 ’ IS similar and administration should be commenced on completion 
of diagnosis The reo^mmended dosage of thiozamide is i g q d s for fire 
da>s Alternatively a dosage of J g sulphapyndine or i g thiazamide per 
stone body-weight daily for one week have been recommended 

The adimmstrauon of potassium citrate 30 gr q d s durmg the course of 
drug treatment has lessened the occurrence of nausea and vomiting The usual 
precautions in the administration of these [>otentiaUy toxic drugs must be observed 
Intolerance may be prevented by the administration of vuamin C or nicoumc 
acid (mg 50 to too t d s ) j these latter are of value in the treatment of 
estabhshed intolerance 

The sulphonamides show great rapidity of action — in the majonty of cases 
so treated the discharge ceases m from three to five days and the urethra becomes 
gonococcus free The unnary hare may clear in this period, but more commonly 
takes a further three to five days The cessauon of signs and symptoms docs 
not necessarily indicate complete cure 

Investigation of the prostate and vesicles and of the urethra for residual infec- 
tion or non-dratning foci should be insututed latency of infection, and early 
or late relapses, are invariably associated with non-draming foci in the genital 
tract Inadequate dosage of, or intolerance to, the selected drug, the ingestion 
of alodhol during treatment, and mfrequendy drug-resistance of the gonococcus 
are other factors in the persistence of tnfecuon Early relapses (within four weeks 

of cessation of treatment) in general show a frank urethra] discharge late relapses, 
on the other hand, may show a scanty or mtemuttent urethral discharge with almost 
clear unnes, yet the gonococcus is demonstrable m urethral and prostauc smears 
Genume relapses have been noted as late as seven months after apparent 
cure , latent infections may give nse to a syropiomlcss infection of the consort 
or spouse , subsequent transfers from such symptomlcss earners revert to the 
normal clinical type of disease 

The treatment of * relapse ’ cases is by (l) Searching out and eradicating the 
residual focus of infcaion , (2) Vaceme therapy , and (3) Further sulphonamide 
treatroenL Relapse cases may react better to another type of dnig than the one 
onginally employed Pyrcxial measures may be required 

Treatment of Common Complications of Acute or Subacute Stages — 
Pen urethral Abscess — If the abscess is small, expectant treatment with 
local apphcations, c g , of ichthyol and glycerin, may be employed If fluctua- 
tion occurs, aspiration and washing out the cavity with 4 per cent mercurochrome, 
or surgical mcision, may be required 

Acute Prostatitis and —Rest in bed, cessation of urethral treatment, 

atropine sulphate tgr -V) 3 *^*^ antifebrme (gr 4) or morphia (gr J) suppositones, 
hot hip-baths, and hot rectal lavage are the mam mdicauons Calcium salts 
intravenously (10-20 c c 10 per cent Izvulioate or gluconate, or 10 c c 10 per 
cent chlonde or thiosulphate) daily for from three to six days or the sulphonamides 
give rapid symptomatic reUef Treatment after the acute stage is passed should 
be as indicated for subacute prostatitis 

Epidtdymitts — The local measures indude rest, cessation of urethral treatmenf, 
support of the scrotum by a pillow or a suspensory bandage, and appUcaaons 
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of ichihyol aad glyarm, lead and opium^ or anuphlogisune Pam is rapidly 
controlled by intrasenous calcium salts or by the sulphonamides When the 
acute stage is passed, resolution of the epididymal swelling is aaelerated by 
massage with ung hydrarg ammon oriodex TTie associated prostato-vesicuhta 
must be eradicated 

Metastatic Complications — In arthritis, tenosynovitis, and gonorrhceal rheuma 
tism local treatment is, on general pnnciples, directed first to the relief of pain 
by splintage and local applications, and later to restoration of fimction by massage 
and movement, along with eradication of the genito-unnaiy focus 

Tests of Cure — Tests of cure, to be complete and of value, necessitate 
repeated observations over some constderabie period of time In cases treated 
under the old regime, a period of from six weelu to three months was considered 
essential , this is equally essential m cases treated by sulphonamides, and should 
be exceeded in cases of intolerance, etc. 

The tests of cure may be summanaed — 

1 Absence of signs and symptoms 

2 Normal clinical findings , normal ureihroscopic findings Urethra permits 
passage of full sized curved bougie 

3 Negauve smears and cultures from urethra, prostate, and vesicles Pro* 

vocatives may be employed, e g , by mjecuon of i c c polyvalent gonococcal 
vacant, passage of a full sized metal bougie, or untauon with 1-5000 silver 
nitrate solution, 24 to 4S hours before the taXmg of the test specimens The 
possibility of pus due to the chemical imtation or trauma of provocation must 
be borne in mind , this will clear rapidly without treatment * 

4 Negative blood^Wassemunn reacuon. Period of observation should be 
sufSaently long to exclude a comadent syphilis 

5 Negative gonococcal complement fixation test 

(In vaccine treated cases, or to cases showing a posiuve gonococcal comple- 
ment fixation test due to the infection, this test may be positive at the end of 
treatment, but should become negative or fade greatly in strength dunng the 
period of observation. The effect of provocative doses of vaceme must be 
remembered ) 

If these tests are successfully passed, there is little nsk to the individual of 
the later dangers of mcompletely eradicated infection or of the more immediate 
risks of transmission of infection to others 

IN THE FEMALE 

The Acute Stage — ^Tbe general measures already desenbed are apphcable 
m the treatment of acute gonococcal infection m the female Rest in bed 
during the menstrual period is of value 10 preventing extension of the disease 
Alternatively, liquor sedans (BP) I drachm qds may be given dunng the 
penod 

The aim of local treatment is to promote adequate drainage from the sites 
of infection. — the urethra, the cervix uten, and less frequently the Bartholin 
glands and the rectum — and to inhibit the gonococcus by the load appheauon 
of suitable anusepUcs Douches (potassium permanganate 1-5000, chloranune-T 
1-5000) do not adequately influence the sites of infecnoa, although they cleanse 
the vagina of disch^ge and promote the local comfort of the patient Their 
value is where local tenderness or inabUuy to attend makes other treatment 
impossible 
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Local treatment is best earned out with the patient m the lithotomy position 
In practice this mav be obtained by asking the patient to sit on the edge of a 
couch, then to flex the thighs acutely on the abdomen and grasp the front of the 
ankle-joints with the hands A ^lod light is essential, cither in the form of an 
angle-poise standard lamp or Ever-ready head lamp The labia are separated 
and any vulval discharge is cleansed by swabbing with saline, sodium bicarbonate 
solution, diluted green soap solution or other suitable antiseptic Treatment 
of the urethra and cervix may be ' wet ’ or ‘ dry * In the ‘ wet ’ treatment the 
urethra is irrigated as m the male, using a shielded Janet no22le to prevent splash- 
ing of the operator A vaginal speculum (Cusco’s or Fergusson’s) is then passed, 
the cervix being brought into view, and the cervical canal washed out through 
a back-flow irrigator The vagina is then mopped dry and a gauze pack moistened 
with glycerm, boroglycenn, or ichthyol and glycerin 5-10 per cent inserted 
This treatment should be carried out at least once daily during the acute stages 
In ‘ dry ’ treatment, irrigation is not employed After the pauent has urinated, 
the urethra is mopped dry and antiseptic applied to its whole length by dressed- 
cane probe sticks, or a syringe with a Janet nozzle may be used for the topical 
application A vaginal speculum is then passed, and the cervix exposed The 
vagina and cervical canal are thoroughly dcansed by moist swabbing and dried 
as frr as possible The selected appheauon is made to the endocervix by dressed 
probe or utenne cannula Finally, the fomiccs and vagina are heavily powdered 
as the speculum is being withdrawn, and the inner aspect of the labia and vulva 
powdered 

The appheaQons commonly used for the urethra and cervix are ichthyol 
and glycerin 5 per cent, mercurochxome 1-5 per cent m glycerin, silver nitrate 
1-5 per cent, colloidal silver preparations, e g , 5-15 per cent argyrol m water or 
glycenn, and gonopar Altemaciveiy, styh may be used for the urethra and 
cervix, eg, albargin i-} per cent, mcrcurochrome i per cent, chloramme-T i 
per cent in a base of ol theobiom and white wax, or spuman A satisfactory 
dusting powder, which may be applied by a de Vilbiss powder blower, is — 

If Zme Oxid 5 l ^6 Carb Lev 5 il 

Bismudi Subgall 3 ij Pulv Amyli ad Si 

During the first few weeks daily treatment is essential, and according to progress 
the intervals are lengthened to altermte days or twice weekly, and finally weekly 
The course of treatment should be controlled by frequent bacteriological tests 
The Subacute and Chronic Stages. — The same pnnciples of treatment 
apply to the subacute and chronic stages The female urethra is liable to many 
of the complications found in the male In chrome gonococcal endocerviaus 
stronger appheauons arc permissible, e g , 5-io-per cent silver mtrate, 10 per cent 
picric aad m spinr, tinct lodi nucis, apphed once or twice weekly These act 
by cauterization, and irntauon causing increased vascularity, as opposed to the 
hygroscopic action of the earlier appheauons In very resistant cases it may be 
necessary to consider medical diathermy, linear diathermic cautenzation of the 
endocervix, tomzatton, or dilatation, curettage, and cautenzauon 

Sulphonamide Treatment. — Treatment is as described for the male 
The most favourable time to give sulpbonamide is during the menstrual penod, 
because of the physiological drainage and mcrcased vascularity 
Treatment of Common Complications. — 

BaTtliohmtis — Pam is relieved by hot hip baths, hot fomentauons, or local 
appheauons of ichthyol and glycenn If the duct is patent, treatment is by 
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injection of 4 per cent mercurochrome with a Record synnge and blunt-pointed 
needle (a silver lachrymal needle is excellent) If the duct is occluded and the 
gland fluctuating, aspiration and injection of 4 per cent mercurochrome, which 
may be repeated if necessary, effects a cure in the majority of cases Surgical 
incision and drainage may be required The sulphonamides are often ineffective 
Safpm^ms — ^Rest m bed, hot hip-baths, and intravenous calcium therapy 
rapidly control the pain and reduce the temperature to normal The sulphon- 
amides are almost invariably effective Owing to tenderness during the acute 
stages, local treatment is often impracticable apart from massive hot douches 
Rectal Infection — The local treatment consists of permanganate rectal wash- 
outs and protargol suppositones 

Pnmtits Vulvee — Pamung the v'agina and vulva with i per cent aqueous 
gentian violet, wet appheauons of 1-40 carbolic or lotio plumbi subaccl. dil are 
of value, or painting the vulva with i pet cent silver nitrate may give relief 
Tests of Cure. — The tests of cure may be summarized (i) Absence of signs 
and symptoms , (2) Normal chnica) findings , (3) Absence of gonococci and pus 
from urethral and cervical smears and negative cultures — tests repeated monthly 
after menstrual period , (4) Negative gonococcal complement-fixation test , 
(5) Period of observation — six months 

Dunng the intermenstrual penods the patient should have no treatment 
and should lead a normal life as regards diet, exerase, alcohol, etc 

Provocation with pilocaipine nitrate (1-400 solution), silver nitrate (i per cent 
solution), or vacane (ice polyvalent gonococcal vaccine) should be employed 
twenty-four hours before each test 
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CHAPTER LXV 

THE TREATMENT OF SYPHILIS AND CHANCROID 
By A E W McLachlak 


SYPHIUS 

The diagnosis of syphilis depends on the symptoms and clinical signs, the 
demonstration of Sp pallida, and m other than early primary cases a positive 
blood-Wassermann reaction From the pomt of view of treatment, syphilis 
falls into one of several categories — 

f WR negative primary syphilis 
W R posiuve primary syphilis 
Secondary syphilis 


Late syphilis ternary ’ 
syphilis), not necessarily 
infective 


Sion and bone lesions 
Cardiovascular and other visceral 
lesions 

Neurosyphihs 


TREATAtENT OF EARLY IVFECT7VB StTHIUS 


General —Maintenance of general health, regularity of life, adequate but 
pJam diet, regulation of the bowels, dental care jf required, and abstention from 
alcohol and sexual intercourse are the mam indications Anemia, seborrhea, 
or eczema, if present, should be treated on general medical pnnaples 

Local —Pending diagnosis, antisepucs should not be applied to the sore 
Saline and sulphur powder control sepsis and do not prevent demonsttauon 
of Sp pallida After diagnosis, 33 J per cent calomel cream or a dusting powder of 
equ^ parts of calomel and calamine may be apphed to the pnmary sore, condylo 
mata, etc Mouth lesions should be treated with gargles, e g , potassium chlorate, 
alum and borax, or peroxide of hydrogen Chancres concealed under the prepuce 
may necessitate dorsal or lateral sLts or complere circumasion on general surgical 
principles Skm lesions m gene*at require no local treatment Infectivity is 
rapidly controlled, and healing prompt under specific therapy 

Specific —The drugs used are, in order of therapeutic efficiency, the neo- 
arsphenammes, bismuth preparations, mercurials, and iodides 

Neoarsphenamines (e g , N A B , neoUiarsivan, novostab, stabilarsan) — These 
are gnen intravenously in dosage Irom o 3 g to o 75 g , dissolved in 10-20 c c 
sterile doubly distilled water, to per cent sodium thiosulphate, 10 per cent sodium 
iodide, or 20 per cent glucose soluuon Where the mtravenous route is im- 
practicable, sulpharspbenamine (e g , sul&isenol, suJphostab, kharsulphan, etc ) 
may be given intramuscularly (dose 03-06 g) dissohed in 1-2 c c of stenie 
distilled water Mapharside (arsenoxide), a recently introduced arsenical, may 
be substituted for the neoarsphenamines— dose o 04 to 0 06 g intravenously, 
dissohed m 10 c e stenie disulled water 

Prior to injection, the patient should have fiisted for two hours and should 
refrain from a heavy meal for two hours after injection Glucose (glucose Jss, 
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sod bicarb gr xx, ol limonis n^i, aq ad siij-iv) may be given by mouth half an 
hour before injection to increase the glycogen content of the Lver and prevent 
reactions The unne should be tested for bile and albumin The ampoule of 
drug should be examined to delude faults oxidauon of the drug causes 
toxiaty and is shown by darkening of the colour (compare mth another 
ampoule of the same batch) The dose is completely dissolved in the chosen 
\ chicle The syringe and needles should be sterilized and freed fron antiseptics 
or spmt by washing in distilled water 

BismutA Preparations — Liposoluble bismuth (bmtol, neocardyl, stabismol, 
etc ) IS given m dosage of 0 06-0 i g intramuscularly twice weekly Insoluble 
salts, e g , oxychloride, or metallic bismuth may be given intramuscularly in the 
upper outer gluteal qi^drant in dosage of o 2-0 3 g once weekly The hpo- 
soluble preparations exert a more rapid action, but are rapidly excreted, whereas 
the insoluble salts are more slowly absorbed from the tissues and have a more 
prolonged influence on the infection 

Mercurial Preparatums —“Oral admmstration of hq hydrarg percMor I 
drachm t d s , pil hydrarg c cret 1 gr t d s , etc , is of v^ue in tertiary skin, 
bone, cardiovascular, and visceral syphilis Inunatan of mercury is now seldom 
practised r drachm of ung hydrarg is thoroughly rubbed into a different area 
of the body daily — the limbs, abdomen, back, in rotauoo, avoiding hair-beanng 
areas 

Intramuseularly mercury is given as LambUn’s or Squire’s cream (metallic 
mercury) i gr weekly, or mercury salicylate gr weekly Mercury has to a 
great extent been displaced by bismuth 

loiidti —Iodides may be given by mouth (potassium iodide i5-€o gi t d s ), 
or intravenously (io>50 c c 10 per cent sodium iodide) They have little acDoii 
on the spirochSBte, but are of value in ‘ dissolving ’ syphilitic granulomatous 
tissue 

Courses of Treatment — Dual therapy with neoarspbenamine and bismuth 
in courses of 10 weeks, with a rest of a to 4 weeks between, gives excellent results 


Dosage for io-vveeks’ Course 


WtEX 

NeOAJlsrKENUUNE 


I 

045 g 

02-03 g 

2 

06 g 

02-03 g 

3 

06-075 g 

0 2-0 3 g 

4 

06-075 g 

02-03 g 

5 


02-03 g 



02-03 g 

7 

06-075 g 

0 2-0 3 g 

8 

06-075 g 

02-03 g 


0 6-0 75 g 

0 2-0 3 f 

10 

g 

0 2-0 3 E 


4 65-5 55 e 

2-3 g 


Rest 2 to 4 weeks , repeat Wassermaim reacuon , repeat above course, rest, 
and Wassermann reaction 

Three similar courses should be given after the first negative Wassermann 
reaction Theieaftcr blood-Wasscnnann observations should be earned out at 
three-monthly intervals for two years (A ‘provocaove’ dose of ‘914’ — 
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o 45-0 6 g — should be given one week prior to blood-test on at least three 
occasions during this period ) Clinical examination of the central nervous 
system, and serological examination of cerebrospinal fluid for cells, globulin, 
Wassermann reaction, and gold-sol test, and radiography of the thorax to exclude 
cardiovascular lesions are made after the expiry of the two years’ observation 
period 


TREATMENT OT LATE SYPHILIS 

Skm and Bone (Gummatous) Lesions — In the absence of cardiovascular 
or visceral lesions courses of 10 wedcs’ treatment, as above, should be given 
The dosage may have to be greatly modified because of age or intolerance The 
blood-Wassermann reaction may remam persistently positive Local treatment 
is by fomentations or mildly anusepuc protective dressings, on general prmaples 

Cardiovascular and Visceral Syphilis — Potassium iodide and hq hydrarg 
perchlor or Guy’s pill are of value in conjunction with bismuth and arsemcals 
in small dosage (0 05-0 2 g and maximum of o 3 g respectively) Treat to the 
maximum of climcal improvement 

Neuro^philis — Tryparsamide (dose 1-3 g) intravenously, the drug of choice, 
necessitates examination of optic discs , optic atrophy is a contra-mdication 
Silvcr-arspbenamine (dose o i-o 3 g mtravenously) may be used ui such cases, 
combined with bismuth intramuscularly Other therapy malaria or pyrexul 
measures are valuable 

Intolerance and Toxic Reactions to Arsphenamine Treatment,— 

Relative or absolute conira-wdications to the exhibition of ‘914’ are diabetes, 
Addison’s disease, nephritis, gross hepauc disease, tuberculosis, and alcohobsm 
Each case should be judged on its merits where there is the possibility of a 
specific cause, rapid improvement should follow small dosage of * 914 ’ or bismuth 

Toxic Reaeiions — 

1 Immediate Durmg or within twenty-four hours of administrauon of 
‘ 914 ’ nausea, a taste of garlic in the mouth, vomiting, a fainting feeling, or pain 
in the gums may occur , these may be prevented by slow mjecuon of a dilute 
soluuon of the drug, the use of sodium thiosulphate or glucose as solvents, or the 
admixture of vitamm C A ‘lutntoid’ or anaphylactoid cnsis — respiratory and 
cardiac distress, flushed face, and swelling of bps, tongue, and face — rarely occurs, 
and is treated by adrenalme ^ to i c c Headaches, ngors, temperature reaction, 
dianhcea and vomiting, and transient albummuna may occur within twenty-four 
hours and be associated with a Herxhejmer reaction, i e , flaring up of a skm rash 
or other lesions For these the treatment is symptomauc Subsequent pre- 
venuon is by vitamm C, calcium salts, or glucose, while further dosage of arsemcals 
may require modification Infrequently serious apoplexy occurs — nerve irrita- 
tion, headache, mabiLty to concentrate, epilepoform convulsions — and may be 
treated by adrenalme, venesection, thecal drainage (15-20 c c ), or calaum salts 

2 Late Malaise, depression, and loss of weight may occur 

Jaundice may vary from a mild catarrhal type to an acute hver atrophy Treat- 
ment IS by a fat-free diet, calcium thiosulphate, vitamm C, or intravenous glucose, 
m addioon to alkalme mixtures No arsphenaimne should be admimstcrcd for 
from 6 to I2 weeks after cure 

Dermatitis is predisposed to by alcohol, focal sepsis, or pre-existmg dermatosis, 
and commences as an erythema, rapidly progressing to exfoliation Local treat- 
ment is by Im calammas in the early stages, bran baths or a bran bed m the 

SH 30 
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exfoliative stages> and later, oily applications More specific measures are 
vitamin C by mouth, or calcium or sodium thmsulphate or glucose intravenously 
Further arsemc is contra-mdicated 

PitTpura Hesmonhagica is rapidly controUed by calaum salts 
Intolerance to Bismuth. — A bismuth line frequently occurs on the gums 
and may go on to ulcerative stomatms Prevention is by early dental care 
Treatment alum gargles, application of hydrogen peroxide, or colloidal iodine 
give relief If gastro-mtestinal symptoms or albuminuria occurs, rest from the 
drug IS advisable 

Tests of Cure. — The tests of cure of early infective syphilis have been indi- 
cated in the treatment section Where the Wassermann reaction remains 
obstinately positive despite long-contmued treatment, cardiovascular and nervous 
system involvement should be excluded Long-continued observation is neces- 
sary to be certain that no reactivation is likely A positive Wassermann reaction 
m an adequately treated patient does not necessarily indicate infeciivity and is 
not incompatible with a long and useful life 

CHANCROID 

Chancroid ulceration is rapidly healed by the suJphonaimdes, phagedena is 
prevented, and the associated bubo resolves without rupture Cautenzauon, c g , 
with 25 per cent thjinol iodide m ether, aad nitrate of mercury, pure carbolic 
acid, or the electric cautery, is now seldom required Free drainage should, if 
necessary, be accomplished by dorsal or lateral slits Dressings of eusol should be 
applied in the first instance , later red lotion or i>4 per cent tnercurochrome 
ointment to stimulate healing Subsequent observation should be long enough 
TO exclude a concomitant syphibs 
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CHAPTER LXVl 
MEDICAL ‘OPERATIONS’ 

By F Dudley Hart 
VENESECTION 

The removal of blood from a patient was once a very popular form of treatment, 
and m some cases blood letting is still a valuable measure The condition that 
benefits most markedly is chronic congcsu\e cardiac failure, where the patient 
dyspnceic, distressed, and with distended veins in the neck is much relieved by 
withdrawal of i to 1 pmt of blood Other indications arc hypertension with 
symptoms of severe headache and general distress, polycythicmia vcra with like 
symptoms, acute congestive failure with pulmonary cedema and some cases of 



status epilepticus and acute urxnuc convulsions (where the benefit is largely due 
to relief of the heart) Contra indications are few, given the above indications 
It should not be done in cases with marked anaemia 

Technique — ^The old practice was to inject local anxstheiic over a suitable 
vem m the arm — such as the cephalic — and ruck the vein across with a sharp 
lancet or tenotomy knife Such a practice ts rapid and painless and is still used 
Bleeding stops on raising the arm and applying light pressure 

For all practical purposes the following techmque is most suiuble Place a 
sphygmomanometer band round ihc arm high up towards the shoulder and keep 
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the pressure between 70 and 90 mm Hg Feel the pulse to make certain the 
pressure is not so high as to cause obliterauon of the anenal pulse Infiltrate a 
small area with local anaesthetic over the most suitable vein — preferably the 
median cubital Take a wide-bore, conical needle with a sharp pomt (e g , 
French’s needle) and attach to it a piece of stenle rubber tubing Fill the needle 
and tube with 3 8 per cent sodium citrate solution and clamp the bottom of the 
tubing Slide the needle through the area aniESthetized, just through the skin, 
then obliquely through the wall of the vein Hold a graduated rereiier containing 
citrate solution below the tubing, unclamp, and collect the amount required — 
usually 12 to 25 oz The whole process takes about fifteen to twenty mmutes 
The blood may clot in the needle if an unsuitable needle of too small bore is 
used, or if it is not correctly m the vein 

Alternatively the tubing may be attached to a bottle to which some sucuon 
apparatus is connected Such an apparatus is that of Dr French. A similar 
apparatus may be made with a bottle, cork, and two pieces of glass tubing, to one 
of which IS attached a piece of rubber leading to the needle, to the other rubber 
tubing leading to a reversed Higginson’s syringe (Fig 514) Light suction by 
squeezing the bulb of the synnge prevents clotting, and makes the whole process 
quicker A suitable amount of citrate solution should be placed in the bottle 
beforehand The rubber tubmg should be fairly thick-wallcd, as thin tvalled 
tubing may collapse on suction Before msmion into the vein, a small quantity 
of citrate solution should be sucked through the needle mto the bottle 

APPLICATION OF LEECHES 

This form of treatment, once enenstvely used, is now rarely pcacused, but it is suU 
8 recogiuzed method of relieving congesuon and inflanunauon and allaying pain Two 
varieues of leech are in common use, the spedded leech (f/irvdo medtcinam) and the 
Australian leech (Htruda quinqtustrtafa) They are stored in unglazed eamenware 
pans, half filled with soft water, with pebbles, turf, or moss in the bottom The top of 
the pan is covered with muibn The pan should be placed in a shady place, and the 
temperarure of the water kept at 10* to 20* C When required for use, cleanse the part 
of the pauent to which the leeches are to be appbed, and moisten the skin with sugar 
water, but do not apply antiseptics to the skin Without touching the leeches with the 
fingers, apply the required number— usually i to 4 — to the site elected. If they fail to 
bice, a small scratch with a needle on the skin will overcome the difficulty, the leech 
immediately takmg hold Each leech draws off about 6 millilitres of blood, will fall 
off when sated, and should not be forcibly removed If their removal is required, a 
little salt dropped on their backs acts as an cmeuc and they immediately drop off If 
further hsmotrhage is needed, the part may be fomented , if not, dress the wounds 
lightly with a thin layer of cotton wool Eacessive bleeding is checked by firm pressure 
or touching with a silver nitrate stick 

The site of election is over the affected area — the hver m hepatic congestion, pre 
cordium in pericardial efiiision, lung base m pulmonary congestion or pleunsy Aluch 
relief often follows their application 

TREATMENT OF ANASARCA 

The practice of puncturing swollen areas to relieve the patient of cedema 
is much less popular than it was It is purely a paltiauve measure, and though 
often attended by temporary relief has seldom a lasung effect The wounds m 
such swollen, waterlogged, and devitalized tissues tend to berome infected, and 
the actual process may be very unpleasant to the pauent 

A cardiac bed, with the foot low, is the best method of nursing such patients 
A mackmtosh is placed ewet the foot of the bed, tucked to form a gutter running 
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into a suitable receptacle The feet should be frequently dried and kept warm, 
otherwise they become cold and clammy with fluid 

Two methods have been frequently used muluple small skin masions and 
Southey’s tubes In the former small incisions ate made through the skin 
i to I m long, dressed with gauze 
and much cotton-wool, and the part 
wrapped in stenie towels Inasions 
on the dorsum of the feet seem over- 
liable to become septic Asepsis 
must be ngid The legs are kept 
hangmg down, with a mackmtosh 
arranged as abo\e Frequent dress- 
ings ate necessary, and are con- 
tmuEd uniJ wound healing is com- ii„= .„d 

plete 

If Southey’s tubes (Fig 515) are preferred, one or two are inserted into each 
leg Trocar and cannula are pushed obliquely up to the hilt into the subcutaneous 
tissues, the trocar withdrawn, and a ihm rubber tube attached, which conveys 
the fluid to a bottle at the foot of the bed Dressings have to be repeated 
frequently, as fluid leaks round the cannula 

PARACENTESIS ABDOMINIS 

In certain conditions the abdomen becomes distended with fluid (i) As 
part of a generalized adema , (2) Due to tuberculous ascites , or (3) Due to 
portal obstruction Removal of fluid in such cases may give much relief, and 
should be resorted to as a palbauve measure when the pauent is suffering much 
discomfort from abdominal distension Although the fluid is likely to return, 
It does not always do so, and after two or three aspiranons no more may collect 

The fluid IS under positive pressure, and as it is clear and watery no difficulty 
IS ezpenenced in its aspurauon A Southey’s or other fine trocar and cannula is 
anached to a rubber tube, which drains mio a large receptacle at the side of 
the bed 

The best site is either in one or other iliac fossa, or in the middle line i to 3 m 
below the umbilicus, care being taken first to empty the bladder The intesune, 
even if touched, recedes before the cannula, and there is htUe chance of injuring 
the gut if reasonable care is taken If uothing else is available, a hollow needle 
of medium bore may be used 

The flank is perhaps the best site, and the safest place is just external to 
McBumey’s point Some 3 to 6 c c of local anaesthetic are introduced into the 
skm and down to the parietal pentoaeum, and the trocar and cannula slowly and 
firmly inserted A rotary movement helps to break through a resistant skin 
With a binder around the abdomen, gradually tightened as the abdomen lessens 
in size, the fluid drams mto the receptacle As much fluid as possible is removed, 
and a tilting of the pauent to the side aspirated usually increases the efficacy of 
the drainage and lessens the (very sbght) risk of mjunng the bowel Several 
pmts may be removed m this manner, to the great relief of the patient 

MERCURIAL DIURETICS 

The above-mentioned methods of withdrawmg cedema fluid are only called 
for when other forms of diuresis are either contra mdicated or fail to work 
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Intravenous tnercunal diuretics are by fer the most effecuve Salyrgan (Bayer), 
neptal (May & Baker), t e , mersalyl (B J ), coatam approximately 38 per cent of 
mercury, and have now largely replaced other drugs and methods 

Indications. — Generalized cedema as m asngesuve cardiac failure or chronic 
nephrosis 

Contra-indications. — ^Rcnal insufficiency (as in acute and chronic nephnus), 
urinary obstruction (e g , enlarged prostate), purpuric states, recent cardiac 
infarction The patient should not be given ffie drug if he is unable to concen- 
trate the urmc above a specific gravity of tozo 

Technique. — ^The patient is at rest m bed with fluids chaned on an intake- 
output chart Fluid intake is best restricted to 2 pints a day One c c of the 
diuretic solution (e g , i ampoule) is uiiected intravenously, care being taken lest 
any escape from the vein as the solution is very imtaung It is best given m the 
morning so that the action is largely over by nightfall If satisfaetorj' diuresis 
is obtained 2 c c arc given intravenously 2 days later, the mjcction being repeated 
every 4-5 days as desired A satisfactory response is anything from 2-8 pints 
increase in output over intake a day The drug may also be given intramusculafly, 
but the effect is much less dramauc 

Undesirable effects may be vomitmg, nausea, stomatitis, diarrhcca, fever, 
abdominal pain or discomfort, headache, hsmatuna, or (rarely) circulatory 
collapse In some cases no effect is obtamed, good or bad , in such cases 
ammonium chlonde, gr xxx, m capsule form may be given four umes daily for 
2-3 days prior to the miection 

SPLENIC PUNCTURE 

Splenic puncture as a diagnostic measure is— with reasonable care — a safe 
procedure, and may be required m splenic enlargement where Gaucher's disease 
IS suspected In l^la-azar ic is apt to be dangerous, and liver puncture is safer 

Technique.— Fix the enlarged spleen firmly against the lower border of the 
nbs The organ is now felt quite superficially under the palpating fingers 
Insert a large-bore needle with syringe attached, push m until the point is well 
into the spleen, and aspirate a portion of Ossue into the needle Keep up 
the negative pressure while withdrawing the needle Apply firm pressure on the 
needle wound for two minutes with a swab 

The same technique may be used when the usual biopsy is impossible m 
soft tissues elsewhere Aspirate the tissue — c g , malignant glands of the neck 
—and, with negative pressure maintained in the syringe, give the needle a lateral 
jerk before withdrawal This detaches the tissue aspirated, and prevents it 
being left behind on withdrawing the needle 

BONE-MARROW BIOPSY 

In. certain, blood diseases it is of ^xat advantage^ to ascertain, wbar. ebanggs 
have taken place in the blood forming tissues The sternum is the most suitable 
bone, for it is superficial and accessible and the marrow changes are there early 
and well marked Some cases of leukxnua can only be diagnosed with certainty 
by sternal biopsy 

Technique. — ^The marrow may be aspirated through a mcdium-bore needle 
quite easily, but in some cases (eg, ap^bc ananua and myelosclerosis) it is 
desirable to examine the histological structure of the blood-forming tissue In 
such cases local aniesthetic is injected over the sue of election near the centre 
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of the body of the sternum, usir^ a fine needle with short bevel, the skin, sub- 
cutaneous nssues, and penosteum being infiltrated An incision is then made 
and the periosteum cut and retracted With a small trephine an area of bone 
I cm in diameter is remoi cd, together with a small spoonful of marrow The 
latter is transferred to a sterile test-tube containing Wmtrobe’s mixture {see helow), 
the bone space is packed with bone wax, and the penosteum and slon are 
sutured 

If simple aspirauon of marrow tissue is all that is required, this may be done 
in one of two w^ys — 

1 Feel for the stcmoimnuhna} junction, infiltrate the overlying soft tissues 
with local ansestheuc down to the bone, and, usmg an 18 gauge spinal puncture 
needle, push obliquely in at an angle of 60° to the surface of the chest m the 
midhne Now depress the angle of the needle to about 30° The point enters 
the marrow of the body of the sternum Remove the stylet and aspirate o 25 
c c of marrow, using a dry i-c c synnge Do not go deeper than i 5 cm , and 
rotate the needle, exerting pressure all the time, if resistance is encountered 
Transfer the aspirated matter, which strongly resembles blood, from the synnge 
to a sterile test-tube containing Wintrobc’s dry oxalate mixture (For o 25 c c. 
of fluid place o i c c of a soluDon of o 2 per cent potassium oxalate and c 3 per 
cent ammomum oxalate m the tube and dry m the incubator ) The marrow 
fluid clots very rapidly, so thorough mixing with the oxalate mixture should not 
be delayed Direct smears may be made if the fluid is not to be immediately 
exammed The procedure is best done from the head of the bed, the patient 
lymg on her back with the sternum promi- 
nent and her head thrown back In 
children, and with some adults, it 1$ wise 
to administer chloral or luminal 30 to 40 
minutes previously 

2 The second (and preferable) method 
IS to use a special short bevel needle of Fv sis—Scem*! puncture tie«ii««ndityief 
medium bore with sharp point and adjust- 
able guard (Fig 516) An area near the centre of the body of the sternum 
opposite the third rib is infiltrated with local aniestheDc down to and including 
penosteum, and the needle is thrust through the area anssthetized until the 
point touches bone The guard is now adjusted so that it is some 3 mm from 
the sJaa surface, and with a few sharp taps with a small hammer the needle is 
dnven through the outer table into the marrow Aspiration is effected as above, 
o 25 c c bemg added to the oxalate mixture If the pomt of the needle is m 
marrow, aspiration is as easy as from a vem 

Sternal puncture may be performed at any age, but m childhood the aspua- 
tion should be from the centre of the manubnum stemi and the needle should 
be gently pushed through by hand, not driven by a hammer Premedication 
IS desirable Both in adult and duld the procedure is free from compheauons 
and IS painless but for a drawing scnsatioa in the sternum during the actual 
aspiration This is not severe and telb the operator that the aspiration is 
proceeding normally 

FRACTIONAL TEST-MEAL PROCEDURE 

To ascertain the stomach contents before and dunng digestion, the fastmg 
juice IS taken off first thing in the morning, the meal given, and samples of the 
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Stomach rontents withdrawn and anal^ed for total acid, free hydrochlonc aad, 
starch, and bile Mucus and blood are noted if present 

It should not be forgotten that an apparent achlorhydria is often due to appre- 
hension or nausea, rendering the first test meal result unreliable Should there 
be an apparent achlorhydria, a histamine test-meal should be performed This 
consists of givmg an injection of o 5 mg histamine aad phosphate mice of 
water subcutaneously after the fastmg spcaoun has been wathdrawm, $nd taking 
further specimens every ten minutes for an hour Certain paoems react tmduly 
tosvards the drug, and it should not be given to weak and very debilitated subjeas, 
nor to anybody with a systolic blood pressure under 100 mm. Hg Children 
may receive anything from 01 to o 3 mg according to their age Neither a 
histamine nor a fractional test meal should be performed if there is aneurysm 
of the aorta or uncompensated heart disease, nor should it be done shortly ^ter 
severe gastric haemonhage 

An alternative meal is the alcohol test-meal After a twelve hour fast, which 
mcludes the ingesuon of no water for several hours before the meal, the tube is 
swallowed and a fasting specimen withdrawn as before Empty the festing 
stomach as completely as possible Introduce 50 to 100 c c of 7 per cent alcoholic 
solution, and after five tnmures withdraw specimens every twenty mmutes for 
eighty mmutes 

Technique —The test is done on a fasting stomach If the patient is on milk 
feeds, the last feed 1$ given at 10 p m 

At 5 a m 8 Ryle s tube is passed to the second mark on the tube, and tbe 
resung juice is withdrawn from the stomach by means of a Record synnge This 
IS put into a test cube labelled ‘ restmg juice % the amount being measured Tbe 
free end of the Ryle s cube is lightly ^ed to the paueni’s cheek with adhesive 
tape, and a spigot inserted The pauent is then given prepared oacmeal—^ne 
pint (To prepare the oatmeal for this test boil two tablespoons of fine oatmeal 
m two pints of water until the quanuty is reduced to one pint, and then fiavour 
with salt unless estimauon of chlorides is to be done ) Twenty minutes later the 
first specimen is withdrawn and pot mto a lest tube labelled * I ’ Other spea- 
mens are withdrawn at mtervals of twenty minutes until ten in all have been 
obtained, the test tubes being labelled numcncally Approximately 5 c c. are 
taken for each specimen 

INDUCTION OF ARTIFICIAI. PNEUMOTHORAX 

Induction of an arUfiaal pneumothorax is the procedure by which air is 
introduced mto the pleural cavity, so separating the surfaces of visceral and 
parietal pleurs, lowering the negauve pressure in the pleural sac, lessening the 
normal tension of the lung, and so allowing relaxation and partial rest of that 
organ It is a passive partial collapse, and jn no sense an active collapse by 
compression "Hie arcvUauon through such a collapsed lung js decr^sed 

Indications — ^The usual indicauon for mducuon of an artificial pneumo- 
thorax is pulmonary tuberculosis w«h cavitatioti It is also performed (a) For 
diagnosuc purposes to deade whether a tumour is in tbe lung or chest wall , 
(fc) To ease pam by separating the infiamed panetal and visceral pleur® in severe 
pleurisy , (c) Pnor to thoracoscopy , («f) For certain other condiuons menuoned 
in this chapter 

Apparatus — Many types of apparatus are on the market, of which that of 
MaxwA (Fig sty) u perhaps the most csnipacL nie most commonly used m 
IS the LiUmgsion Pearson apparatus, as it is «xnple and easily 
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Fg 518 shows the apparatus ready for ose Coloured water is present m the two 
bottles For an induction the fluid levels u both bottles are equal when ready for use , 
for a refiU Bottle I is full and Bottle II has fluid up to the zero mark If an air lock 
presents the flow of fluid from 1 to 11 the mouth is applied to the open glass tube in 
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Bottle I and a few cubic centimetres of fluid are blown from one bottle to the other to 
start tbe flow The coloured water m the manometer should be level with the zero 
matk before starting 

The pnnaple is simple When fluid flows from Bottle I to Bottle II the air in the 
laner is forced along the rubber tubing through two cotton-wool filters and so through 
the needle into the pleural sac To start the flow the tap on the needle is opened, and *e 
clips on each side of Bottle II are opened The amount of air introduced is read on 
Bottle II — 1 e , if the fluid level has risen from zero to 600, 60D c c of air have been intro- 
duced Readings are taken from the left hmb of the manometer, a negative reaing 
being shown by a nsc above zero, a posiuvc by a fall Care should be ^en to pinch 
the tube if the patient coughs, for the 
high positive pressure so caused may 
blow the fluid out of the manometer 
For an induction an mducuoti needle 
such as Riviere's (Fig 519) or Kuss's 
(Fig 520) is used On withdrawing 
the trocar care should he taken that 
the cap does not leave the end of the 
needle, for if this occurs the pleural 
sac IS thrown open to the room air 
This will not happen if it is first seen 
that the cap is firmly screwed on Refills are done with refill needles such as Saugnunn’s 
(Fig 521) As soon as the point is in in tbe pleural space the stylet is ntthdrawn, the 
tap turned on, and the air introduced 

Technique of Induction of an Artificial Pneumothorax. — The apparatus is 
placed on a table or trolley alongside the bed with all taps closed and the fluids at 
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equal levels in the two bottles The patient bes comfortably flat on the bed on his 
unaffected side with only one pillow to support his head His arm is thrown upnards 
m front of his face to expose the axilla 
on the afleaed side After cleaning the 
skm an area over the site of eicctioiv— 
usually the 4th to 6th space in the mid 
or anterior axillary Ime — is infiltrated 
with 5 to S c c of local anzsthetic, care 
being taken to raise a small bleb in tbe 
skm, to avoid the nbs, and to infiltrate 
right down to the parietal pleura The 
induction needle is then attached to the 
apparatus, and with a rotary movement 
the needle is passed through the akin 
and down between the ribs When the 
pleura is reached the trocar is withdrawn 
and the cannula passed through the panetal pleura into the pleural sac The needle tap 
is turned on, and a negative excursion on the raanometet shovfs thaithe cannula is in the 
pleural sac Any excursion on the manometer of less than 3 cm 1$ discounted A 
rommon reading is -16 -ii, an excursion of 5 cm , but anything from -30 -36 to ~6 -2 
may be seen A readmg of -1 +1 means that the end of the cannula is m the lung, 
and it should be gradually vnthdrawn until a smtable reading is obtamed A gradually 
nsmg positive pressure indicates that tbe cannula is in a blood i essel, and it should be 


Fig 511 — Siugminnt refill needle. 
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Withdrawn before blood flows through the rubber tubmg into the apparatus If no 
reading at all is obtained, either the cannula is in the chest wall or a pleural effusion, 
or the needle or tube is blocked The trocar should be passed into the r»nn»!a and 
the tubing pinched several umes to make certain this is not so If still no reading is 
obtained it is likely that the lung is adherent m this area, and the process should be 
repeated in a fresh place — preferably in the 71I1 or 8th space postenorly The third and 
last site to be tried is high m the axilla or m the ind to 4th spaces anteriorly, care being 
taken to avoid the heart and great vessels 

When a suitable reading is obtained the taps are turned on, allowing the air to be 
sucked into the chest by the negative pressure m the pleural sac As the fluid level 
falls m Bottle I it may be raised so that the fluid levels remain equal in the two bottles 
Any amount of air from 100 c c to 300 c c is introduced 

The final pressure should be a negative one, and the tap should be closed periodically 
to take a reading A slight excursion throughout the mducuon is seen on the mano 
meter which indicates that the cannula is still m the pleural space A common reading 
obtained is -16 -ra 250 c c —13 -9 On no account should the pressure be left 
positive A leadmg such as -12 -xa 100 c c -2 +2 means that adhesions are present 
between visceral and parietal pleurx and only a small pocket of pleural sac has been 
filled OTfh air The final reading should not be lower than —4 ~o The needle is then 
withdrawn, the puncture wound covered with cotton wool and collodion, and the 
patient ordered absolute rest for the subsequent twenty four hours, lying on the side 
most comfortable to him — preferably the side mduced He is asked not to cough, and 
is given linctus codeuix if a troublesome cough is present 

A possible danger must be emphasized An intractable cough arising during indue 
tion may be due to puncture of the lung This usually occurs when anssihetizing 
the deeper structures , moreover, the sudden inspiratory movement may break off rhe 
needle in the chest wall 
Complications.— 

X B/eeding /rant the ptmeiure notind This is easily controlled by a pad and firm 
pressure for ten minutes 

a Pleural shock At any tune durmg the induction the patient may become shocked 
His pulse becomes weak and rapid, his blood pressure drops, and his skin becomes 
cold, pale, and clammy The mducuon is inunMiateiy stopped, restorauves are given 



Fig S22 — Amtktai pneuwoOtprts If leo mudi wr has been incroduced into ibe chest 
elevation ot Bottle 11 of the artificial pnetunotbonx appararue lucki aome a r back. Voce the 
posu ve presaure on the left limb of the wMCr minooiettr (+ 7) 

and the patient is treated for shock The cause of this complicauon is unknown 
Adrenaline should always be kept on the trolley, and 5 to 10 mio of i-iooo solution 
iniened immediately subcutaneously 

3 Tightness or discomfort in the chest In mild degree this is of no significance, but 
if severe the patient should be cxaimned 10 ascertain if the breath-sounds are absent, the 
percussion note hyper resonant, or the hean displaced Any of these signs may indicate 
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a superaddcd spontaneous pneumothorax caused by the teanng of a pleural adhesion or 
laceradon of the lung A refill needle is inserted and a reading taken. If a postage 
pressure is presentj air should be gradially withdrawn until the patient is eased This 
IS done by reversing the flow m the two bottles, so that the fluid runs from Bottle II to 
Bottle I (Fig $22) 

4 Subcutaneous emphysema A mild degree of this ts commonly present after induc- 
tion and IS of no significance 

5 Heemoptysis TTus probably means that the lung has been in)Uied by the trocar 
during inducdon It is never severe The patient 1$ reassured and told that slight 
st a i nm g of the sputum may persist for some bouts but is of no significance 

Refills — After the induction of an artificial pneumothorax a refill should be per 
formed after twenty four hours, and subsequently (if desired) after 2, 4, and 8 «£ays, 
ma i n ta in ing the collapse at weekly mtervals as found necessary Thus the refills would 
be spaced Day i, indnoion , Day 2, refill , Day 4, refill , Day 7, refill, and so on, 
missing a day each time imid weekly intends are reacheiL Satisfanory collapse u 
usually not achieved until the fourth or fifth refill Refills (Fig 523) are performed 



with a suitable refill needle, using the same technique as for an inducuoo. The fluid 
IS run from Bottle I to Bottle II, the laner staraog with the fluid leiel at zero The 
amount of air mtroduced is read, and vanes from zoo to 800 c.c. The first three refills 
should not exce^ 500 c.c It is rarely necessary to give more than 700 c.e at any fill. 
The find pressure should neier be positive, le, should not exceed -2 t 2 Bottle I 
may be raised slightly to accelerate the procedure 

The only physical sign after the induction of an aitifiaal pneumothorax is lessening 
of the breath sounds on that side After two or three fills the breath sounds may dis 
appear completely, but the percussion note remains normal A mediastinal shift ma} 
Of may not occur, and is of little or no significance after the 3rd refill unless extreme 
and or causing symptoms 


AIR REPIACEAIENT OF A PIXURAL EEFUSIOV 

The patient sits on a couch with his bead and shoulders upright For comfort 
It IS bener to have his back supponed, as the replaccioeni, if difficult, may take ume He 
puts the arm on the affected side well fonrwds to expose his axilla, and leans slightly to 
thit opposite side 

Two areas ate infiltrated snih local anzstbesu, one high in the gyiHa between the 
ard and 4th or the 4th and Sth nbs, the other lower in the 7th mterspace m the posterior 
axillary line, in the 6tb space in the mid axillary line, or posteriorly m the 7tb-8th space 
below the angle of the scapula Two sudi areas are anaesthetized, and a small portion 
of fluid from both areas withdrawn into the synngc, to make rertam fluid is present at 

Into^Ae lower area an aspiratmg needle u inserted and connected with the aspirator 
Commonly used types are Diculafoy’s and Pmain’s The laner has ce^ disadvan 
laees but is the model to be found m most hospitals Its chief drawback lies in the 
OTeeilanty of its suenon, but for general purposes it is a very useful apparatus 
Die^oy s aspirator is a Urge synnge with a two-way cock 
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Through the upper area an artificial pceiunothorax refill or induction needle is 
inserted and connected up with the artificial poeiunothorax apparatus If fluid extends 
above the site of the upper needle — as shown by aspiration of a few drops into the local 
anasthetic syringe — a refill needle is used If not, an induction needle, and readings 
are taken from the start 

Aspiration is commenced, and the upper needle kept closed if m fliud After some 
10 oz ha\e been withdrawn, insert air via the upper needle from the artificial pneumo- 
thorax apparatus (Fig 524) Continue the aspiration, never allowing air to enter 
from above faster than fluid is escapmg below As the fluid level sinks below the upper 
needle a swing in the manometer of the artificial pneumothorax apparatus becomes 



Fig 524 —Air rcpUsemtnt of t pleunl effusion Pottin j aipintot is on the left of the 
picture the needle to be tmerted into the chest at the lower mark The Lillmgston Peenun 
aniffcul pneuBothorax tppintui it on the nghu the needle 10 he inserted si the upper merit 
on the cnese will 

apparent The intrapleural pressure is kept slightly negaove — a swing of -6 -2 is suit* 
able A high negative, such as -13 * 8 , means that too httJe air has been introduced and 
too much fluid removed When the flow becomes less steady through the aspirator 
and interrupted by ait*bubbles, let the patient lean over to the affeaed side In this 
way ail the fluid may be aspirated 

The final reading is then taken, and should be sbghtly on the negauve side Both 
needles are removed, the puncture wounds covered wuh cotton-wool and collodion, 
or cotton-wool alone, and the aspirated fluid and introduced air measured 

It IS unnecessary and uasausfactory to aspirate lower than the yth-Sth space, as men 
Honed aboi c All fluid can be removed by aspirauon at this level Thick fluids — pus or 
sero-fibnn — will require stronger suction than is necessary with a clear fluid, and Potain’s 
or Dieulafoy’s aspirator is the apparatus of choice Someumes no aspirauon can be 
eflected until a small packet of air is introduced through the upper needle In such a 
case too to 200 c c of air are slowly introduced from above as aspiraUon is attempted 
below A thi^ fluid will then sometimes come through a wide bore needle when 
aspiration was prenously 3 failure 

TREATMENT OF HIEMOPTYSIS 

Haemoptysis, if copious, may cause sudden death TTie cause is almost always 
bleeding from a ruptured artery in a cavity , such a cavity is usually of tuberculous 
ongm Hamorxhage may also occur from bronchiectasis, new growth, and various 
other lesions The patient may become drowned in his own blood, which is partly 
coughed out and partly inhaled into all parts of the limg Inspiration of blood may 
cause massive collapse 

Treatment. — ^The immediate treatment is to lower the head over the side of the bed 
if the patient is choking, and allow the bkwd to flow from the lung bases towards the 
bifurcation of the trachea, whence it will be coughed up Usually the bleeding is too 
slight to warrant this procedure Morphine always does more good than harm, as such 
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a pauent is anxious and temHed at the sight of his own blood, and imagines death to be 
imminent Nothing seems to soothe as much as morphine Only i gr should be given, 
for tuberculous subjects seem to respond more readily than others to the injection The 
patient is ordered absolute rest If bleeding contmues, and the signs of cavitation, 
clinical and/or radiological, are present on one side, induce an artiGaal pneumothorax 
on that side Often the patient niU tell you from which side the blood is coming Com 
plete collapse of the cavity for hemoptysis necessitates introduction of mudi more air 
than IS permissible m any other condioon at one fill Anything up to 1200 c c may be 
introduced, but at ihe first sign of distress the procedure should be stopped Usually 
only 400 to 600 c c are necessary Shift of the heart and mediastmum does not matter 
if no distress is caused. The fill should be repeated if bleedmg continues Such a 
measure should only be adopted if hxmoptysis is copious and ble^mg is contmmng, as 
shown by the usual signs of haemorrhage In these cases collapse of the lung may be a 
life savmg measure, and the artificial pncumoihorax is maintained afeeruards to prevent 
the lung from re-expanding 

TREATMENT OF SPONTANEOUS PNEUMOTHORAX 

The usual causes are rupture of an emphysematous buUa or pulmonaiy 
tuberculosis A patient with an artificial pneumothorax may rupture an adhesion 
containing lung tissue and develop a spontaneous pneumothorax m addition 
Symptoms may be absent or slight, or there may be severe pain m the side, palpita- 
tions, or shock The onset is acute Diagnosis is made on the signs of 3 dis 
placed heart and absence of breath sounds on one side The percussion note 
}s usually hyper-resonant, but not always so 

Treatment ~Take a radiograph to verify the diagnosis unless the condition 
IS urgent Insert an artificial pneumothorax needle uto the alTeaed side, connect 
with the arufiaal pneumothorax apparatus, and take a reading Instead of the 
normal negative pressure (about —14 •— 8) the swing shows —2 —2 or a positive 
reading such as -1-2 -^6 If not distressed the patient u left severely alone, 
if short of breath and in pain remove sulEaeot air to give him relief, but no 
more than 700 c c at one tune The ait is vnthdrawn by reversing the flow m 
the bottles of the artificial pneumothorax apparatus If acutely urgent and the 
physical signs ate such as to warrant the diagnosis, and if no artificial pneumo- 
thorax apparatus is to hand, thrust into the chest any wide-bore needle The 
best sue is in the -jih space in the axilla, but almost anywhere between 2nd and 
9th ribs will do The air will be heard to rush out if under great pressure This 
often occurs where a valvular leak is present, allowing air to enter the pleura 
but none to leave If the dyspeoa is increasing, a valvTilar pneumothorax is 
almost certainly present In such a case leave the needle m and attach to it a 
rubber leading to a glass rube placed in a bottle containing water at the side of 
the bed When the patient coughs bubbles will appear through the tube onl> 
if the fistula has persisted 

If fluid appears in the pleural space the condiuon is probably tuberculous , 
if not, probably non tuberculous The laner cases are common, and almost 
sJi on. cesf. aJuoA, on cemnval of aic beuag onowsary IC tiw, bin^ la. such 

a case is slow m re expandmg, removal of air occasionally may accelerate the 
process 
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CHAPTER LXVII 
VACC 3 NATION 
By Alum H Morley 

It js extreroeJy probable, though not coaclusivdy proved, that vaccuiia (or cow- 
pox) IS variola modihed by natural spread to animals Both are moculable, and 
mutually protective, but vacania only spreads by inoculation 

Nowadays glycennated calf lymph, suppbed in capillary tubes, is used almost 
exclusively for vaccination, although it is possible to use lymph from ripe vesicles 
The lymph should be kept m a dark cool place, and it is best not to use lymph 
which has been removed from cold storage for more than seven to ten days 
Two mam pnnciples should be observed — 

1 The production, with a fair degree of certainty, of a satisfactory vaccinia 
with the minimum of injury to the tissues 

2 Complete asepsis , and this should be mamtamed until a firm protective 
scab IS formed 

Unless exposure to snuU*pox has occurred or is expected, it is recommended 
that only one inoculation be made in primary vaccinations 
Technique — 

The site usually selected is the outer side of the ann m the region of the deltoid, 
except when a scar on the arm is considered undesirable, in which case a suitable 
site IS the outer side of the leg about 
I in above the external malleolus In 
older children or adults the thigh is a 
suitable site, but m the case of infants 
there is the difficulty of keeping it dry 
The selected site should be freed widely 
of all clothing and then swabbed with 
cotton wool soaked m ether, the inRam 
inability of which must, of course, always 
be borne in mind Spirit may be used instead, but is not so sausfactory unless 
It IS rectified Friction should be used to cause slight congestion of the 
skin, and then the contents of a tube of lymph are evacuated on to the site 
by means of an artificial blower This can tw obtained from an instrument 
maker, bur an entirely ratisfacrory one is a teat from an infant's feeding bottle, 
with a round hole at the Up The unbroken tube of lymph is passed through 
the hole into the cavity of the teal until the end projects through the open 
end of the teat {Fig 525) This end is then broken off and the tube pulled 
out agam in the reverse direcuon until tmly a small portion remams inside The 
other end of the tube is now broken off, and by compressing the open end of the 
teat the contents of the tube Can easily be blown on to the vacanation site 

Scarification is the method which still secures general acceptance in pracuce, 
and this opetauon is performed when the site has been prepared The skin 
should be stretched slightly while the scratching is made through the drop of 
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lymph until the superficial layers of the ston are penetrated, and the appearance 
of a tiny area of redness shows that some capdlanes have been laid bare It is 
undesirable to cause actual bleeding Scarification may be performed bj means 
of a speaal instrument resembhng a numite fork, obtainable from instrument- 
makers, with a lancet, or simply with a needle 
Sterilization of the instrument is best produced 
by holding it for a few tnoments in the flame 
of a spine or * Meta ’ lamp. After scanfication 
It IS wise to allow time for the lymph to show 
defimte signs of drymg m 

Finally, a protectiie sterile dressing is desir- 
able The most suitable is a self-adhesive pad 
made of plain white lint and zme ozide plaster 
An important point is that if plaster is used it 
should not be allowed to cover the whole of 
the lint {Ftg 526) A good-sized bole should 
Fig j2« ‘if'mng jjp present to allow evaporation, or the site 

will become sodden and nsk of infection 
occur Instructions should be given that the dressing must be kept dry 
Inspection of the result shouM be made between the seventh and tenth days 
in the case of primary vacanauoos (Fig 527), and between the fifth and seventh 
days m the case of re-vaccmation 
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la pnmary vaccinauon a papule appears about the thud or fourth day and 
this becomes a vesicle on the fifth or sixth day An inflamed red areola appears 
and the vesicle enlarges ull (as shown in lUusttation) incrusiatton begins m the 
centre, about the ninth day Oecrustatton and searnng follow in due course 
These stages are remarkably constant in their manifestation in the case of pnmary 
vaccination, but all the stages in secondary vaccination tend to be shorter and less 
clearly defined, depending on the remaining degree of itnmumry conferred by 
previous vaccination 

Intra>epidermic Vaccination. — ^This pracucc has recently been advocated The 
technique is exactly sunilar to a Schi^ test A stenie needle, held almost parallel to 
the skin, is inserted through a drop of iymph into the epithelial layer for about a twelfth 
of an inch It is claimed that the method is simple, rapid, efiiaent, and ecoaomical 
Ko dressing is required until the vesicle appears, and severe local or consututional dis 
turbances are said to be very rare 'niere is also a great saving ui the amount of lymph 
used, and this is an important factor when in an emergency a large number of s accmations 
are required with a limited amount of lymph available 
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CHAPTER LXVIJI 

THE TREATMENT OF ACUTE POISONING 
By H L Marriott 

Serious cases of acute poisomng are desperate emergenaes , there is not a moment 
to lose Because of the u^ency of the situation it is necessary that the house 
surgeon confronted with a cast of acute poisoning should be equipped with a 
clear knowledge as to what to do and bow to do it 

The subjea of toxicology is usually presented m relation to each of the individual 
poisons considered m turn For each poison the symptoms are detailed and the neat 
nient indicated Since there are very many poisons, the reader is apt to gam the impres- 
sion that the sub]ect is complicated, and he tends in consequence to feel that he can 
never hope to remember indefinitely what to do except in regard to the commonest 
poisons 

This chapter will preseuc the treatment of poisoning in regard to poisons 
considered as a whole Pnnaples of treatment will be laid down which are applic- 
able to ani case of poisonmg whatev er, even if the nature of the poison is unknown 
To apply these pnnaples, all that must be known is (i) Tltai the case is one of 
poisoning , (2) The route of entry of the poison , (3) The chief effects which the 
poison IS produemg m the particular paueni 

2 That the case 1$ one of poisonmg is almost always indicated immediately 
to the doctor by those who summon him or who bnng the patient to him In an 
experience of several hundred cases of acute poisomng, the author can only 
recollect two in which this was not true It is, however, important to remember 
that, rarely, a case of acute poisoning may not be presented as such Poisomng 
should be suspected m instances of inexpbcable coma or intense voimang ot 
diarrhma In any case of coma due to poisonmg, there may be sugar, albumin, 
or blood in the unne, and there may be an extensor plantar response 

Although the faa that the case is one of poisomng is almost always clear, yet 
It is not unusual for the prease nature of the poison to be unknown TTie pauent 
may have inadvertently swallowed some houselmld substance of unknown com- 
posmon, or hc may have been seen to dnnk from a bottle which is now empty, 
or he may have been found beside an empty bottle or glass This difficulty does 
not matter from the point of view of the general pnnaples whidi are about to be 
stated They are framed to overcome it, and in the rest of this chapter very 
few poisons mil be mentioned by name 

2 The route of entry of the jwison is also usually communicated to the 
doaor If there is any doubt about it, the assumpuon should be that the poison 
has been swallowed 

3 The effects of letlul importance produced by poisons are usually immedi- 
ately mamfest, as will be explained later 

In the following pages the pnnaples and methods of treatment will be dis 
cussed m detaiL At the end of the chapter they are compressed into a short 
summary, which conveys the essentials of treatment m any case of acute poisoning, 
and which is all that need be memorized 
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The aims of immediate treatment of any case of acute poisoning arc tw 0 only 
(I) Removal of the poison from the body if this is possible, or, if not, its 
conversion into an inert form , (II) Counteraction of such cffeas of the poison 
as arc immediately endangenng life 

I. REMOVAL OR NEUTRALIZATION OF POISONS 
In the vast majority of cases poisons enter the body by bemg cither inhaled 
or swallowed It is very uncommon for introduction into the body to be by un- 
usual routes, such as injection, through the skin or wounds, or via the rectum or 
uro-gcnital tract 

Inhaled Poisons. — Inhaled poisons are put first because of the great frequenigr 
of carbon monoxide poisoning, which in Great Britain and Amenca causes more 
deaths than all other poisons combmed 

Removal of gaseous poison is essentially a matter of induang a great mcrease 
in breathmg, so that the poison can be washed out of the s}fstcm The promotion 
of mcreased breathing is most effecuvcly achieved by inhalation of 7 per cent of 
carbon dioxide mixed with 93 per cent of oxygen The breathing, owing to the 
sumulauon of the respiratory centre by the carbon dioxide, is greatly increased 
ivithm a minure or two 

Admuustration of the carbon dioxide and oxygen mixture is most simply 
achieved by use of an ordinary bag and face-piece, as used for aureus oxide 
admuustration The mixed gases are obtainable in cylinders In carbon mon- 
oxide poisoning* the use of carbon dioxide and oxygen inhalation has enonnously 
reduced mortality, and it 1$ almost true to say that no carbon monoxide case should 
die if treated before life is quite extma 

The inhalation of carbon dioxide and oxygen cannot take place if the pauent’s 
aifpassages are obstni«ed, or if breathing has ceased or has almost ceased 
Obstruction of the air-passages and depression of respiration are common in 
gas poisoning Hence in such'tases, clearance of the aiisvay and the application 
of artihaal respiration may be essential prchminary measures 

The airway may be obstruaed from fallmg back of the patient’s tongue in 
unconsciousness, or from the presence of aspirated fluid in the trachea and 
bronchi Obstruction from prolapse of the tongue may be reheved by pulling 
the patient’s tongue or jaw forwards. If traction is made on the tongue, it should 
always be gentle, and care should be taken that the organ is not injured by dragging 
It over the lower teeth If traction is rough, very senous swelling of the tongue 
may follow wiihm a few hours When an instrument is used to pull upon the 
tongue, It should be a tongue clip or safety-pin and never crushing forceps 
When the air-passages are obsmiacd bj fluid, it is necessary to turn the 
patient into the prone position and to raise the pelvis, so that he is slopmg head 
downwards The fluid can then run out by gravity 

Artificial respiration is described in Chapter II In acute poisoning Schafer’s 
method is desirable because of the advantages of the prone posiuon 

* In suspected cases a diagnosis may be made by speciroscopic esanunation of the 
blood. A sexy dilute soluuon of the Wood IS made wth disulled water This soluuon 
has a bluish red or chcrry-red unt in cxmttast to the yeUownsh-red colour of a similar 
dituoon of oxyhannoglobin The spectrum of carboxyhiemoglobin (CO-Hb) shows 
two bands closely resembling in posiuon and charaaer the corresponding ones of 
oxyhxmoglobin, but the bands of the former are disunguished by the fact that they are 
nor altered by ihe addition of a few drops of ammonium sulphide, whereas those of 
the btter arc changed to the single band of ‘ reduced ’ hxmoglobin (see p 46) 
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The removal of inhaled poisons, summarized m tabular form, thus consists 
m — 

a Maintenance of the patient’s airway 1 , . . 

b Arafical respirattoi | 

e Administration of a mixture of 7 per cent of carbon dioxide and 93 per cent 
of oxygen to all cases 

In carbon monoxide cases administration of the carbon dioxide and oxygen 
mixture should be mamtained until the patient is thoroughly recovered TTiese 
patients tend to relapse, and the medical attendant and the nurse must be ready 
to reinsutute treatment for a period of twenty four hours 

Swallowed Poisons — The removal of swallowed poisons is best achieved 
by washing out the stomach Emetics should only be used if a stomach tube is 
not available Gastric lavage must be very thorough At least two gallons of 
water should be used, a pmt at a tune, so that the stomach is washed out agam 
and again and no poison whatever left behmd lavage with one or nto pints 
may be useless, because enough poison to kill the patient may remam in the 
stomach 


Gastric lavage should never be omitted because the pauent has vomited or 
because some hours have elapsed since the poison was taken If a patient has 
swallowed poison the stomach should be washed out, everv if he seems perfectly 
well 


The only swallowed poisons m which lavage or emetics are contra'indicated 
are the corrosive acids and alkalis, because of the danger of perforation These 
corrosives are the strong acids (sulphuric, lutnc, and hydrochloric) and the strong 
alkalis (caustic soda, caustic potash, and strong ammonia) Carbobc aad, carbolic 
disuifeaants, and oxalic acid are corrosive, but not sufficiently so to make gastric 
lavage dangerous 

In the author’s opinion the neutralizauon of the corrosives consututes the 
only instance in which swallowed antidotes are of much practical importance 
In the case of all the other swallowed poisons, complete removal of the poison by 
thorough lavage is of more importance than tbcoretioil attempts to render it 
inert Precious time may be lost before the commencement of lavage through 
fussmg over the question of an antidote 

It is not implied that neutralizing anudotes are completely valueless, but that 
they are of mmor importance A hst of them will be found on p 4S7 In a 
particular case, if the antidote 1$ instantly at hand, it may be adnumstered, added 
to the water used for the wash-out No tune, however, should be wasted over 
It if it IS not readily available 

Technique of Gastrte Lavage — ^Thc apparatus required for gastnc lavage is as 
follows — 

I A Jaques’ rubber stomach tube For adults the tube should not be less 
than i in in diameter, 1 e , Nos 23 to 30 of the English catheter gauge These 
tubes are commonly made either 30 to 60 in in length The longer rube is 
preferable, as it obviates the necessity for the interposiuon of a glass connexion 
and further tubing For children of 2 years and under. No 15 is convenient 
Stomach tubes used for gastric lavage should be fairly stiff, as too flexible tubes axe 
difficult to introduce Before the tube is passed, the distance to which u should 
be passed should be marked by the insertion of a safety-pin through the wall, 
but not the lumen, of the tube For adults the pm should be inserted 20 m from 
the up of the tube, for infants of 2 years or less, 10 m Before lavage the tube is 
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passed so that the safety-pm hes just outside the lips During lavage the pm 
provides a convenient mdicauon that the tube is bemg mamtamed in position 

2 A funnel of enamelled iron or glass 

3 Two mouth gags 

4 A tongue clip or a large safety pm 

5 Two jugs, preferably of i-pmt and 4 pint sizes 

6 A pail 

7 Several newspapers to spread on the 6oor 

The most important consideration in washing out the stomach is to place 
the patient m a proper position He must be so placed that his respiratory 
tract IS not hable to be invaded by influx of fluid from the mouth Whenever 
gastric lavage is performed, the mouth tends 10 fill with flmd vomited or regur- 
gitated around the tube and also with saliva Unless the patient is m such a 
position that the mouth and phaiynx are on a lower level than the larynx, the 
flmd must run by gravity into the larynx, trachea, and bronchi, the only 
safeguard is the cough reflex, and this may be abolished in cases which are 
comatose 

Attempts to vrash out the stomach with the patient m an unsmtable position, 
such as lymg on the back or sittmg up, produce m conscious patients great cough 
mg and spluttering, while m unconscious pauents immediate death from drownmg 
or later death from bronchapneiunonia may result 

The best position m general practice for the patient is lymg prone 528) 
on a couch, bed, or table, with the face projectmg over its end and supported 
lookmg down towards the floor The operator sits or kneels on the floor while 
passing the tube In the prone position consoous patients expenence only the 
discomfort of the passage and presence of the tube, without the addiuon of suffoca 
tion Struggling children should be wrapped round and round with a blanket 
pimonmg the arms It is much easier to hold down a stnigghng pauent m the 
prone than the supine posiuon, quite apart from the fact that his flghtmg is less 
feroaous when he is not literally contending for his life 

The patient having been placed in the prone position, any false teeth should 
be removed and gags inserted on each side of the mouth If possible, one 
assistant should be delegated to make the control of the gags his sole concern 

The end of the stomach tube should be lubncated with glycerin or liqmd 
paraffin and then passed into the mouth in the middle hne till it touches the 
posterior wall of the pharynx The tube should then be pushed swiftly down 
the oesophagus mto the stomach The distance to which it is to be passed has 
already been mentioned Introduction of the tube should be rapid, bold, but not 
rough , It IS no use expecting conscious patients to swallow it 

When the tube has been passed, tepid water should be poured through the 
funnel into the stomach When a pmt has been introduced (i to J pmt m children) 
It should be syphoned back by inverting the funnel mto the pail The first pint 
should be set aside for possible subsequent analysis 

The wash-out should continue, a pint at a time, until sixteen pmts have been 
used The volume of the returned flmd should be checked at the end, to make 
sure that no fluid has been lost Loss of an appreaable quantity suggests perfora- 
tion of the stomach, which would necessitate suigical mtervenuon 

Emetics — ^The only indication for the use of emetics is lack of a stomach tube 
The emetic which is most certain m action is apomorphme hydrochlonde, of 
which gr administered by hypodermic mjecoon will usually produce vonutmg 
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wiibm five minutes Other emetics arc rmc sulphate, ammoimim carbonate, 
or powdered ipecacuanha, the dose of each is 30 gr Convenient household 
emencs are a tablespoonful of salt or mustard powder An oral emeac ahould 
be administered m half a tumbler of warm water and drunh quickly 

Neutralisatton of Corronta — As has already been stated, the corrosne aads 
are strong sulphuric, nitnc, and bydrochlonc aads, the corrosive alkalis are 
caustic soda, caustic potash, and strong ammonia 



The neutralizmg agent should be administered m 3 pmt of water (j^ to } pint 
in children), which serves to dilute the poison More than a pint may danger- 
ously distend the corroded stomach For neutralizing the corrosive aads the 
best agent is magnesia (magnesium oxide), either mag ox lev or mag ox. pond , 
four tablespoonfuJs of the powder should be used If magnesia is not readily 
obtainable chalk, soapsuds, whitewash, ceding plaster, or washing soda may be 
used For neutralizmg corrosive alkalis, 3 oz of vmegar or the juice of half 
a dozen lemons should be employed 
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Antidotes — ^The following is a reference list of anudotes, with the amounts 
which should be added to two gallons of water As has already been stated, they 
are, m the author’s opinion, of minor importance 


Anumony 

Arsenic 


Atropine 

Barium salts 

Cocaine 

Cyanides 

Iodine 

Lead salts 

Opium 

Oxalic aod 

Phenol 

Phosphorus 

Silrer nitrate 


Tannic acid, 180 gr (12 g) 

Add sodium carbonate to 2 fl oz of liquor fern 
perchlondi till effervescence ceases Filter, and 
use all the preapttated ferric hydroxide 
Potassium permanganate, 60 gr (4 g ) 

Magnesium sulphate, 2 oz (6a g) 

Potassium pennanganatc, 60 gr (4 g) 

Poussium permanganate, 60 gr (4 g ) 

Thin starch paste 

Magnesium sulphate, 2 02 (60 g ) 

Potassium permanganate, 60 gr (4 g) 

Magnesium oxide, 4 oz (120 g) 

Magnesium sulphate, 2 oz (60 g) 

Copper sulphate, ts gr (i g) 

Salt, 2 oz (60 g) 


Poisons Entering the Body by Unusual Routes. — 

Injected poisons cannot be directly removed or neutralized If the patient is 
seen within a few immites of the mjecaon it may be possible, in the case of a limb, 
to prevent carnage of the poison to the rest of the body by the application of a 
sphygmomanometer cuff applied tightly enough to obstruct the venous return 
Poison* entering she body through the skin, wounds, rectum, or uro-gemtal tract 
should be removed mechamcally by swabbmg away or by lavage 


n. COUNTERACTION OF SUCH EFFECTS OF THE POISON 
AS ARE IMMEDUTELY ENDANGERING LIFE 
Although there are many poisons, each with individual pecuhanues of action, 
yet the modes of mechamsm by which they produce death are few This fact 
forms part of the foundation of this attempt to simplify the treatment of acute 
poisoning 

If all the poisons are considered in turn and their lethal effects analysed, there 
results a list of only five common modes by which life is primarily endangered 
Stated in order of frequency these are (i) Asphyxia , (2) Depression of the central 
nervous system, 1 e , coma , (3) Dehydration and dechlondation > (4) Pain and 
shock , {3) Exatation of the nervous system, 1 c , violent delirium or convulsions 
Often two or more of these effects occur together and react upon one another 
From a practical pomt of view 11 is fortunate that, with the exception of some 
cases of asphyxia, all are mstantly evident and require no diagnostic skilL 

It will be noticed that circulatory fulure is not mcluded m the list Circula- 
tory failure is the almost invariable final cause of death m poisoning, but it is 
consequent upon one or more of the above effcos and not due primarily to poison- 
ing of the cardiovascular system Later complications, such as bronchopneumoma, 
nephritis, and hepauus, do not concern the question of immediate treatment 
Not only are the five primary lethal effects of acute poisoning readily recognized, 
but they are also very amenable to treatment In fact, it is true to say that very 
few cases of acute poisoning should die if seen before they are monbund 

1. Asphyxia —This is the most frequent cause of death from poisoning 
Its treatment is so urgent that relief of asphyxia should precede even removal of 
the poison For this reason the treatment of asphi-xia will be found to be put 
first m the final summary 
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Causes — Asphyxia may be caused by — 

a Obstruction of the Patient's Air-passages — A common cause is obstruction 
of the glottic aperture by the tongue havmg fallen back in a supine comatose 
pauent (Edema of the glottis may happen following the inhalation of imtant 
gases or liquids, but is a rare occurrence 

Obstrucuon of the air-passages by fluid is relanvely common The fluid 
may be (i) Inhaled vomit or sahva in unconscious patients , (u) Inflammatory 
exudate, following the inhalation of imtant gases or Lquids ; (ui) Non-inflamma 
tory transudate, when secondary circulatory failure is occumng 

b Alteration in the Alveolar Epithelium — ^This may follow the inhalation of 
imtant gases or imtant liquids, and result in senous interference with the normal 
diffusion of oxygen and carbon dioxide across the epithelium 

c Interference toitk the Capacity of the Blood to Carry Oxygen — ^TTie only 
important example of this class, but itself intensely important, is carbon monoxide 
d Inadequate Respiratory Moiements — ^This common cause of asphyxia m 
acute poisonmg is generally due to toxic depression of the respiratory centre, and 
occurs notably m severe carbon monoxide poisonmg and m poisomng by the 
many depressants of the ner\ous system It is also seen m severe poisoning by 
the imtant gases m the later stages Very rarely, inadequate respirator}' moie- 
ments are caused by spasm of the respiratory muscles, e g , in strychnine poisonmg 
DiACVosts — AsphiToa should be diagnosed as being present in acute poison- 
ing in all carbon monoade cases and m all other cases wub blue lips The 
nature of the breathing is an unreliable entenon, for it may vary from the most 
violent respiratory efforts <“ fighung foe breath ”) to the feeblest gasps, depending 
upon the influences operaung ui the particular case 

TBZATitENT —The pnnaples of treating asphyxia are simple — 
a Maintenance of the pauent’s airway i . . . 

b ArniicMl rapraooE | 

e Admiuscration of oxygen to all cases, with the addiuon of carbon dioxide 
to cases breathmg feebly or due to gas poisonmg 
The principles are, in fact, the same as for the removal of inhaled poisons, 
and the practical details have already been discussed The best me^od for 
administration of oxygen or oxygen and carbon dioxide for short penods is by 
the ordinary mtrous oxide bag and face piece For longer administrations, the 
oxygen tent or nasal catheter is desirable {See pp 172, 173 ) 

2. Depression of the Nervous System: Coma — The poisons which 
tend to cause coma are alcohol, the aiuesdieucs, the very many analgesic and 
narcotic drugs, carbolic acid and the carbolic disinfectants, and certain other 
poisons 

Coma IS usually accompamed by some degree of asphyxia, either from obstruc- 
tion of the airway or from feeble breathing Conversely, severe asphyxia, as in 
catbon. monoxide poisonu^, so depresses the central nervous system that coma 


ensues 

In practice, acute alcoholism is the most frequent cause of toxic coma 
Alcoholic coma may be quite deep when the pauent is ' dead drunk ’ There is 
often a history obtainable that the patient has recently been dnnkmg heai'ily 
The breath smells of alcohol The pupils are usually moderately dilated and 
react sluggishly to light A full bladder can often be palpated AH cases of 
acute alcoholism that are m coma should be treated m hospital and not consigned 
to the police station until they have come round Such cases are senously 
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poisoned Further, a case of coma from some other cause may often on first 
inspection appear to be due to simple drunkenness If the patient’s coma is not 
deep, he may be left to sleep it off If, however, he is deeply imconscious, it is 
advisable to wash out the stomach and to institute the other measures for the 
treatment of coma which are about to be described 

Treatment — In the treatment of toxic coma there are two drugs of pre* 
emmcnt value, namely, strychnine and coranune In regard to both it is desirable 
to administer relatively large doses, as the comatose patient tolerates and requires 
much larger doses than the patient who is not unconsaous Injections of 
strychnme, J gr hypodermically, and coranune, 5 c c to 15 c c intravenously or 
mtramuscularly, should be administered immediately and repeated every one, 
two, or three hours according to the seventy of the case 

In toxic coma the mtracramal pressure usually nses, and some of the poison is 
usually excreted into the cerebrospinal fluid For these reasons lumbar puncture 
IS of value and should be performed immediately and at eight-hourly intervals 
thereafter as long as the coma continues The icchmque of lumbar puncture is 
described on p 392 The puncture should be controlled by a manometer, and 
the pressure of the fluid reduced, by allowing some to escape, until it is 120 mm 
with the patient in the lateral recumbent posmon 

If coma IS prolonged for many hours or days, the patient may become de- 
hydrated from lack of fluid intake and from sweating Such dehydration is 
dangerous m itself and also because it has the effect of preventing unnary excretion 
of the poison The latter effect is very serious in barbiturate poisoning, imee 
excretion of barbiturates occurs almost entirely by the urine Hence in all cases 
of coma prolonged beyond eight houn, continuous administration of fluid per 
rectum or intravenously should be instituted 

The essential treatment of coma is thus ~ 

a Strychnine, i gr (8 mg ) hypodemually, and coramine, see to 15 c c , 
intravenously or intramuscularly— administered at once, and repeated 
as often as hourly if necessary 

b Lumbar puncture— immediately, and eight-hourly as long as the coma 
lasts 

c. If coma IS prolonged beyond eight hours— continuous rectal or intravenous 
saline 

3. Dehydration and Dechloridatlon. — Many poisons produce intense 
vomiung and often severe diarrhea The result is great loss to the body of water 
TTie loss may be so grat that the patient may lose a stone in weight in a few 
hours In such cases water is not the only substance lost to the body There 
IS also great loss of inorganic salts, parucularly sodium chloride. 

Dehydration and decblondaiion produce the picture of collapse At first 
oVr piroiATir .linnpdaiw Avtavjir ibw joiif aKvx" Af nramp .vo ibn imh? iAWr 
he becomes delirious and then comatose The skin is cold and clammy The 
subcutaneous tissues are lax, and in consequence the expression becomes sunken 
The blood-pressure falls and the puke is rapid and feeble The output of unne 
becomes extremely santy 

TREAT^tENT — The remedy for dehydrauon and dechlondation is the adminis- 
tration of water and salt It must be /rallied that adult patients presenting the 
picture of dehydration have a fluid defiat of at last a gallon They therefore 
require this amount of fluid, plus the amount of fluid which is lost during the 
process of administration 
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Admuustrauon by mouth is best when practicable Even vomiting patients 
should be encouraged to drink freely, and the amounts ingested and vomited 
should be recorded, to determine if any fluid » bemg retained The best fluid 
for oral admimstration is half normal saline (i c , o 425 per cent, or 40 gr to the 
pmt) sweetened with glucose and flavoured with lemon or orange If the patient’s 
coniuon appears to be serious, immediate intravenous administration of normal 
saline (o 85 per cent, or 80 gr to the pint) is necessary The saline should be 
administered by the continuous dnp method, the technique of which is descnbed 
in detail on p 80) 

As has been stated, the dehydrated patient’s requirement of fluid is consider- 
able At the same time, waterlogging must be avoided, and observation should 
be kept for the development of ctdcma, particularly in the lung bases It is 
desirable to estabbsh a unnary outjnit of not less than half a pmt, or 300 c c , 
every sue hours In comatose cases a catheter must be kept in the bbdder 

4 Pam and Shock — Pain in poisonmg is met with pnncipally in poisoning 
by the cortoswe acids and alkalis, the gastro-mtestmal imtants, the imtant gases, 
and strychnine In corrosive poisonmg the pain is so intense that it alone causes 
a considerable degree of shock, although probably the pnnapal factor in the pro- 
duction of collapse is dehydration and dechlondation from the inces sant vomiut^ 

Treatment — Pam should be reheved by an immediate mjection of at least 
i gr (16 mg ) of morphia 

5 Excitation of the Nervous System Violent Delirium or Convul* 
sions — A number of poisons act pnncipaUy as dehnants or convulsants, but with 
the exception of alcohobc delirium tremens, such states arismg from acute poison- 
ing are rarely encountered in practice Neither delirium nor convulsions present 
any difficulty m diagnosis — they are only too obvious Delinum indicates a 
cerebral effect Con^sions, however, may be due to cerebral, medullary, spinal, 
or even muscular stimulation, depending upon the site of action of the particular 
poison mvolved 

Treatment —Recent developments in the use of barbiturates have caused 
a great advance in the treatment of delirium and convulsions due to poisonmg 
Different workers have used different barbiturates, but all have testified to their 
efficacy In the ueatment of mamacal or convulsed pauents it is necessary to 
use larger doses than are employed to obtam basal anxstbesia m normal mdividuals 

In the writer’s expcnencc pemocton has been extremely satisfactory Per- 
nocton IS a 10 per cent aqueous solution of the sodium salt of the secondary 
butyl bfom allyl barbitunc aad It may be administered mtravenously or 
intramuscularly The mtravenous route has the advantage that quicker action 
IS secured and the dose may be directly regulated by the effect produced The 
disadvantage of this route Les m the difficulty of mtravenous mjecuon with a 
violent or convulsed patient The intravenous mjecuon should be given, drop 
by drop, at a rate not exceedmg i c c per mmute as tuned by a watch, until the 
patient has passed into a quiet sleep From 2 to 8 c c may be required, dependmg 
upon the body-weight of the patient and the mtensity of his exatation If the 
mtramuscular route is employed, x c.c per 20 lb of body weight (as deiemuned 
by rough guessmg of the patient’s wei^t) should be administered, If this 
amount is not effecuve withm a quarter of an hour, half the origmal dose should 
be injected 

The pemocton sleep usually lasts for several hours If the pauent becomes 
violent or convulsed upon awakemng, a fresh injection may be given 
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SUMMARY OF THE TREATMENT OF /INV CASE OF 
ACUTE POISONING 

The pracuuoner should put the fcdlowing three questions to himself and act 
instantly upon the answers evoked — 

I — Is THE Patiekt Asphyxiated or Suffering from Poisoning by a Gas ’ 

If so a Maintain airway i if 

t Artificial respiration ) needed 

c 7 per cent carbon dioxide and 93 per cent oxygen for all cases, 
except non gas cases which are already breathing more 
vigorously than normal, who need oxygen only 

II — If the Poison was not Gaseous, how did it Enter the Body > 

If swallowed Gasmc lavage, unless it is known to be a corrosive acid 
or alkali 

If corrosive Neutrahze 

Other routes Wash away poison if practicable 

III — Is Life Endangered by any of the Four Following 

1 Coma > 

If so a Strychnine i gr (8 mg ) hypodermically and corarmne 
5 to 15 cc intravenously or intramuscularly — at 
once, and repeated as often as hourly if necessary 
b Lumbar puncture — immediately, and eight hourly as 
long as coma lasts 

e If coma prolonged beyond eight hours— continuous 
rectal or intravenous saline 

2 Difiydralion and Deehlondalton > 

If 80 Water and salt unul relieved— half normal saline by mouth 
if practicable, or, if not, normal saline by intravenous drip 

3 Pain ’ 

If 80 Morphia i gr (16 mg ) for an adult 

4 Debnum or Convulsions ’ 

If so Injecuon of pemoaon — either l c c per mmute intravenously 
till patient sleeps, or an intramuscular injection of a dose of 
ICC per 20 lb of body weight 
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THE ORDERING OF SPLINTS AND OTHER APPLIANCES 
By F W Veale 

When measurements are to be taken, the patient should be lymg down and 
completely relaxed, with the arms lying limply by the sides The latter is an 
important pomt when takmg measurements from the axilla When enarcling 
a limb or a trunk do not draw the tape measure too tightly It is essential at 



529 — Illustrating the pnnu SI wludi inaMireinenta sre nude for the ordenng of 
vanoua aplinu snd other spptianees ( 5 e« tear ) 

all tunes for the measure to he evenly along the skm surface , twisting and 
failure to take the shortest route between the given points will, of course, vitiate 
the measurement 

In relevant cases it must not be foigotten to state whether the apparatus is 
for the nght or left side 
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For Crutches. — 

Length from the top of the axilla to the ground (C to H) 

Length from the axilla to gnp of ^e band (C to J) 

For a Thomas’s Knee Splint. — 

Homontal circumference of the thigh at the perineum (E) 

From the perineum to the plantar sui&ce of the heel (E to H) 

Note partteularly When ordering a knee-splint or calliper the circumference 
of the lirnb at the level of the perineum should be taken in the horizontal plane 
only It should be left to the instrument maker to judge the amount of obhqmty 
and the extra size of the ring necessary 

For a Knee Cage (Jointed) — State whether for left or right knee, the 
degree of movement required, and the amount (if any) of limi tation from full 
extension Tracing taken down each side of limb extending to about 7 m above 
and 6 in below mid-patella Measurements — 

Circumference of hmb 7 in above imd-paiella 
Circumference of limb 3 m above mid patella 
Circumference of limb at mid patella 
Circumference of limb j in below nud patella 
Circumference of limb fi m below mid-patella 

For a Walking Calliper — The same measurements as for a Thomas knee- 
splint The patient’s boot must be sent to the instrument maker m order to 
have the tube httings added to the heel 

If the calliper is to be jointed, the length from the perineum to the centre of 
the knee-jomt (E to P) must be given 

If the calliper is to have a moulded corset top the circumference of the thigh 
taken 4 m below the perineum must be given 
For Thomas’s Hip Splint (Single) — 

Circumference of the thorax (C) 

Circumference of the thigh (E) 

Circumference of the ankle (G ) 

Length from the axilla to the malleolus (C to G) 

Length from the perineum to the malleolus (E to G) 

For Abduction Frames for the Lower Limb. — It must be stated whether 
the abduction frame is to be smgle or double, and if smgle, whether it is the 
right or the left side which is to be abducted The measurements are the same 
as for the Thomas’s hip splmt If it is necessary to cut away a portion of the 
frame in the vicimty of a wound this must be shovm clearly, preferably with a 
diagram 

For a Spinal Frame. — Again the same measurements as for a Thomas’s 
hip sphnt are taken If a head-piece is required, it is necessary to include the 
measurement from the top of the head to the axilla (A to C) 

For a Spinal Support (Posterior Type) — 

From the 7th cervical venebra to the coccyx (B to K) 

Circumference of the thorax taken at the top of the axilla (C) 

Circumference of the waist (D) 

Circumference at the tip of the cotxyx (K) 

If there is a deformity of the spme, a stnp of i-in wide lead tape is pressed 
on the spme, and will retain the correct contour The tape is then placed on its 
side on a piece of paper and a penal tracing taken 
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For a Spiaal Collar —State if it is to be used With a postenor spinal support 
or to be worn independently 

Circumference at the base of the nedc 

Bepth of front, taken from the point of the law to the sternal notch 
Depth at back as required m accordance with the nature of the injury 

For a Sacro-iliac Support — State whether required for a male or a female, 
m order that perineal straps or suspenders can be fitted 
Circumference of the waist (D) 

Circumference at the tip of the coccyx (K) 

Depth from the waist to the coccyx (O to K) 

State whether a pad is required over the joint to supplement fisation 



For an Arm Abduction Splint (Fi^ 53o) — 

Length from the spine to the point of the elbow (l to M) 

Length from the anterior axtU^ fold to the fold of the elbow (N to O) 

Length from the fold of the elbow to the ctnue of the hand (O to P) 
Circumference of the thorax 
Circumference of the waist 

Length from the axilla to the top of the thigh when sitting 
For a Truss for au Umbilical Hernia — The circumference of the body is 
measured at the umbilicus The size of hernia must be stated 




SPLINTS AND OTHER APPLIANCES 


495 


For a Truss for an Inguinal Henda (Fig 531) — The circumference 2 m 
below the crest of the ilium is taken The tape measure passes over both inguinal 
rings and meets at the os pubis The size of the hernia must be stated, and 
whether left, right, or both 

For an Abdominal Belt (Fig 532) — 

Circumference just below the waist (R) 

Qrcumference at the umbibcus 
Circumference over the hips (T) 

Depth of front (R to T) » 

For a Colostomy Belt — ^The followmg measurements are required (Fig 

533) — 

Circumference at the waist (X) 

Immediately below the umbihcus (Y) 

The measurement exactly as for an inguinal hernia (Z) (see Fig 531) 

Also mdicate the depth m front, 1 e , the measurement from the Imes X to Z 
m the middle line The position of the stoma should be shown in a diagram, 
and Its distance from the umbihcus measured 
The cup should be ordered as either large or 
small In cases where the fxcal imner is of a 
sohd consistency or the amount small, a cup only 
is necessary (Fig 534) When there is little 
control the cup and bag type of receiver 1$ recom 
mended When pracucable, the measurements 
should be taken with the patient standing 

For a Suprapubic Belt — The arcumferences 
at Y and Z (Fig 533) are required The distance 
from the suprapubic opening to the upper part 
of the symphysis pubis should be given, and aho 
the Size of the opening, so that the maker can 
recommend a siutable type of container 

For Surgical Boots — It is preferable for the 
surgical bootmaker to obtain the measurements himself If this is impracticable, 
the surgical bootmaker should be consulted, when a comprehensive hst of 
measurements, and directions for obtainmg them will be fumshed A fitung 
of the boot m its rough state is desirable 



Ft S34— ^colostomy belt 
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CHAPTER LXX 
MEDICO-LEGAL REPORTS 
By D C NOKRis 

The house surgeon is oBen asked to furnish a report about a case under treatment 
at the hospital He should make sure before doing so that the patient consents 
to this — some hospitals have a rule that no such report may be given until a 
form IS filled m and signed by the paoent, giving hi$ authority for the disclosure 
of the facts of the case (which are, of course, confidential) It is often required 
that the fee should be paid in advance 

Workmen’s Compensation Acts — ^The Acts pronde that when a claim 
IS made by or on behalf of an injured workman, the employer shall have a right 
to have the workman examined at all reasonable times by the employer's doctor , 
the workman has a nght to require that his own doctor should be present at such 
exammation. but the employer is not bound to pay a consuluuon fee , the work- 
man cannot insist on his solicitor being present, or on the exammauon taking 
place at a sohator's office In cenatn circumstances the employer may require 
z certificate to enable him to leduce or terminate payment of compensation, when 
the workman is no longer disabled, or when the disability >$ no longer due to the 
accident , the doctor is then obliged to state the grounds on which he forms his 
opinion This should be done as briefly as possible, consistent with clanty , 
for example — 

1 In cases of full recovery “ I find no signs of disability ” 

2 In cases of partial recovery “ I find no signs of disabiLty for light work.” 

3 In cases m which disability persists, but is held to be due to causes other 
than the acadeot “ I find no signs of disability due to the accident ” 

If such a certificate has been served on the workman by his employer, a 
period of ten days is allowed for the workman to serve a counter-certificate horn 
his own doctor, if the latter disagrees wnh the opinion expressed , such a counter 
certificate should likewise set out the grounds on which the workman’s doctor 
differs m his opmion from the employer’s doctor 

Arrangement of Reports — ^Insurance companies sometimes send a prmted 
form, with a request that the doctor will complete this by entering answers to a 
senes of questions This form of report is particularly useful m life assurance 
examinations, and other cases m which presumably healthy persons are to be 
examined , but m cases of injury or illness it is usually better for the doctor to 
construct bis own report, in which ittclcvant material can be omitted, and the 
salient features of the case given their proper emphasis It makes for clanty 
if the matter is arranged imder cross headmgs, such as History of Accident, 
Previous Medical History, Present ComplamU, Condiuon on Examination, and 
Opinion Diagrams are often useful, to tttustrate loss of amputated parts, restriction 
of moiement in joints, size and position of scars, and outline of fragments in cases 
of fracture If separate documents are to be sent — e g , prmts of radiographs, 
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copies of pathological reports, etc — is advisable to give a list of these in a cover- 
ing letter, m case they should become mislaid Onginal documents, e g , X-ray 
negatives, reports signed by the pathologtttt etc , should not be sent out of the hospital , 
care shoidd, however, be taken that copies are accurate and legible, and tncbtde the 
full name of the patient and the date of examination 

Doubtful Cases. — 

The house surgeon may be in doubr as to some important aspect of the case, eg, 
whether the condition found is due to the acadent, or as to the diagnosis Such doubts 
should, if possible, be resolved before a report is sent, but m no case should they find 
expression in a vague or ambiguous repon If the difficulty is such as could be resolved 
by some further tests or observations, then these should be undertaken if possible, or at 
least should be indicated in the report Thus, it is unsatisfactory to say, “ He is makmg 
a good recovery, although the fracture has not yet healed soundly ” , the doctor should 
suggest a further examinauon at such a time as would probably enable him to give a 
final opmion as to whether bony repair has been secured or not Ic is useless to report 
that a patient is " either a malingeier or a neurotic ” — a defimte opinion should be 
expressed, giving the grounds on which this is formed, or some further tests suggested 
which would resolve such a doubt If information is then provided that the patient has 
been seen to engage in a strenuous game, it would be lustifiable to report “ In view of 
the infarmauon furmshed by you, and of my own exanunation of this case, I am of the 
opimon that A B is fit to resume his ordlinary work ” 

The Doctor in the Witness Box. — If a case is taken to Court, the doctor 
may be asked to attend and give evidence Sometimes this request is made 
informally, as by a telephone message or letter, which the donor is at bbecty to 
disregard if he so desires, although courtesy would suggest that he should say 
so if he does not wish to be called as a witness His attendance at Court may be 
enforced by handing him personally a document called a ‘ Subpeena which is 
an order of the Court, and which cannot be disregarded without making the 
doctor liable to proceedings for ‘ Contempt of Court which might entail a 
fine or even imprisonment The service of a subpana should be accompanied 
by an offer of ‘ Conduct Money ’ — usually one guinea— which is intended to 
pay the witness’s travelling expenses to the Court Once the doctor has accepted 
the subpeena and the conduct money, he is bound to go to Court, but he need 
not give evidence unless his fees for doing so have been paid If this has not 
been done, he should say so to the Judge before taking the oath , once this 
has been taken the ivitness is bound to give evidence, whether he has received 
his fees or not, and some excuse may afterwards be made for not paying him 
— e g , the cheat’s lack of means 

Although the witness sweats to tell " the truth, the whole truth, and nothing 
but the truth ”, this phrase has a narrow, techmeal meanmg Actually, he will 
seldom be allowed to tell all he knows, but only to answer questions briefly — 
usually by saying “ Yes ” or “ No ” to the questions set by Counsel These 
quesuons are often very skilfully devised, so that while the doctor is led to reply 
to each question qmte correctly, the general mference which Counsel seeks to 
draw from the whole series of answers may be very different from the true opinion 
of the witness If a doctor thinks he is bemg unfairly treated, or that a wrong 
construction is being put on his evidence, he should say so to the Counsel calling 
him, or m the last resort he may make a protest to the Judge It is a bad mistake 
to lose one’s temper m the witness box , this is likely to lead to one’s evidence 
being discredited 

The rules of evidence exclude not only everything which is irrelevant, but 
also all that is ‘ inadmissible such as hearsay , thus a doctor will not be allowed 

s H 32 
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to quote the observations of an cnuneDt consultant with v^hom he saw a case, 
although such an opinion might be most important, and quite cleatlj relevant , 
the proper way to bring m such evidence is to call the consultant lumself as a 
witness 

^Tien he attends Court, the doctor should remember that he is at the service 
of justice, and should place himself unreservedly m the hands of Counsel, who is 
an officer of the Court, and should do to the best of his ability what is required 
of him He should not be offended if the case turns out to be such that medical 
evidence is of httle or no value, so that he may spend a good deal of tune at Court 
without being called upon at all to give evidence , he should console himself 
with the reflection that he is entitled to his fees whe^er he is pul into the witness 
box or not, so long as he actually attends Court when summoned to do so 

Preservation of Records — A doctor who sends a medico-legal report 
should always keep a copy of it, together with all correspondence relating to the 
case, as legal proceedings arising out of the case may contmue foe months or 
even years 
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CHAPTER LXXI 

ASSESSMENT OF INCAPACITY 
By H E Griitiths 


In order to determine the period of incapacity for work followmg an accident 
It IS necessary nor only to have a thorough knowledge of the physical and mental 
cffcas of the injury, but also an understanding of the exact nature of the work 
Incapacity for work may be due to a variety of different causes, the most 
important of which are — 


Pam 


may incapacitate 


Tenderness 

Loss of touch 
Weakness 

Loss of joint movement 
Loss of joint subility 
Deformity 
Mutilation 
Loss of agility 
Loss of dexterity 
Loss of working speed 
Loss of special sense 
Loss of power of concen* 
tration 

Loss of memory 

Loss of confidence 

Irntabdiry 

Giddiness 

Fear 


for any form of 
work 

eg, a blacksmith-' 
tender palm 
dressmaker 
labourer 
acrobat 
steel erertor 
soldier 
waiter 
barge hand 
watchmaker 
typist 
policeman 

bookkeeper 

teacher 

hamster 

reccpuonisi 

scalTolder 

night watchman 


Physical and mental attributes required in different kinds of work include — 


Muscular strength 

Power of muscular endurance 

Manual dexterity 

AgiliV 

Speed of aaion 
Aiusde ct^ordination 
Self confidence 
Power of concentration 
Good memory 
Amiability 


by a quarryman 
„ timber porter 
„ carpenter 
,, professional cricketer 
„ bonier 
„ wraver 
„ salesman 
M costing clerk 
„ commeraaf traveWer 
,, pnvate secretary 


The conditions under which wrork is performed may affect the abibty to 
work Tor example, exposure to cold and wet may completely incapacitate a 
labourer with deficient arculation in one or more of his extremities, though the 
xame man might be able to work quite satisfactorily inside a warm factory 

“ Nature is prodigal m her gifts ", and in no occupation is physical pcrfecuon 
required, unless, perhaps, m that of an arust’s miidcl It follows, therefore, 
that capacity for work may be restored before full recosery from an injury has 
taken place 
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Table I — Probable Periods of Incafacity following 
O pERATJOfNS 



Table 77— Probable Periods of Incapacity followng 
Operations for Suture of Nerves 



1 Clui t 

CUit t 1 
iOth,) 


Clad 4 
(5f4flrt8>y) 

Median 

104 + 

52 + 

104+ ■ 


Ulnar 

52 + 

26 



Musculospiral 

7« 

26*52 

52 1 

26 

Sciatic 

104 + 

104 + 



External popliteal 1 


26 + 



Internal popliteal 

52 + 

1 26 + 


• 


* Not iKceiunly innpaotsune for work but m»y loKrfne mth invellmg 


Table JIJ — Probable Periods of Incapacity follovving 


Operations for Suture of Muscles and Tendom, etc. 


Ofekation 

PBOBABU PmODS OF 

lUCAFACTTT M Wq*S 

Oan X 1 

IHiOxV) 1 

; Cbic a 1 
1 (OfAO j 

Ctlll 3 

{Highly SeiUi^ 

Clast 4 

Suture of — 





Supraspinatus 

26 

*3 

l6 

6 


26 

12 

t6 

6 

Extensor longus poUias 

i2-r6 

22 

i6 

3-12 

Flexors of fingers 

12 

fr*5 1 

12-l6 


Extensors of fingers 

8-12 


8-12 


OuadncepS extensor 

X2-i6 

1 1 

6-S j 


Tendo Achillis 

l2-t6 





12— l6 


6-8 j 




6 

External semilunar 

12-1 6 

8 1 

t>-» 1 

6 
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Table IV — Probable Periods of Incapacity following 
I^cniRES 


PROdAsuE Periods of iNCAFAcnv m TCeeks 



Cbsi t 

1 WtMyi) 

CUa a 

1 (Lir*f) 

C/uji 3 
(HicA/v 
ShJifd ) 

C/UH 4 
( Sidmtary ) 

Clavicle 

8-10 




Scapula 

10-12 

8 

to 

6 

Humerus, neck 

1 20-26 

S2 

20-26 







,1 supracondylar 

>6-20 

12 

20 

8-12 

Radius, head 

1 8 

6 

8 


,1 shafr 

12 

S 


s 

Ulna, olecranon 

12-16 

8 

X2-l6 

8 

„ shaft 

8-12 

6-8 


6-8 

Radius and ulna 

12-t6 

10 

20-26 

10 

CoUes's fracture 

10-12 

6-8* 

12* 

6* 

Scaphoid (carpal) 

12-26 

• 

* 

• 

SwnilunaT (dislocation) 

12-16 

1 

1 * 

1 * 

Fim metacarpal (Bennett) 

>0-12 

6 

12-16 

6 

Metacarpals 

8-12 

6-8 

12-16 

6 

Phalanses 

^to 

6 

12-16 


Pelvis 

12-16 

8-12 

8-12 

8-12 

Femur, neck 

— 

26 + 



„ shaft 


16-20 

16 

X6 

„ condyles 

1 

t6-20 

16 1 

16 

Patella 

16-20 

$-12 

8-12 

8 

Tibu, head 


16-20 

t6* 

16* 

II shaft 


12-16 1 

22* 1 

22* 

Tibia and fibula, shafts 

26-J9 

12-16 ' 



Malleolus, including Pott’s frac- 



ture 

16-26 ' 

10 

20* 

10* 

Fibula, shaft 

6-S 




Asciag^tn 1 

20-26 1 


12* 1 

22* 

Os calcis 1 

26-104 

26-52 

26-52* 

26* 

Metatarsals 


8-12 

8* i 

8* 

Phalanges — 





Great toe 

8-12 

6-8 

6* 

6* 

Other toes 

4-6 




Vertefarae — 

Bodies 




Cervical 

20-26 

10-12 

26 

10-12 

Thoracic and lumbar 


26-52* 

26-52* 

26-52* 

Pedicles 

39-104 

26-52* 

26-52* 

26-52* 

Spinous processes 

C 6,7 and D I (digger s 





fracture) 





Dorsal and lumbar 


6-8 

6-8* 

6-8* 

Transverse processes (lumbar) 

8-12 

6-8 

6-8* 

6-8* 



I2-I6 

12-16 

T2-I6 


8-12 

6 

6-12 

1 6-12 

Mandible 

8-16 

8* 

8-12* 

8* 

Ribs 

8 

3 

4-6 


Skullt 


1 

1 



* After unmobilizabon of the &aeturc wnh plaster <S Pam or otherwise the ptuent may be able to 
retuin to work before union has been lecureA. 

i Oetasls lit fractured skulls cannot be gWest becatiae the incapacity is due enUrely to the brain iniury, 
which varies very considerably in different cases 
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The task Of the detennination of capaaty for work after injury is that of an 
estimation of the restoration of function m relation to the requirements of the 
work For example, in the case of a labourer who had a fracture of the femur 
two years ago which is now firmly united with one inch of shortemng, capaaty 
for work will depend on whether he is relatively free from pain , whether the 
hmb is strong and supple , whether there is suffiaent joint moiement to allow 
him to bend and pick up loads and to <dimb ladders , whether his joints are suS 
aently stable to give him a sense of security when working on scaffold boards, 
etc The fact that he may have a slight limp from the shortemng of the leg is 
not an mdicauon of incapaaty , the fact that he may have about 15’ loss of flexion 
of the knee joint is not evidence of incapacity If, on the other hand, the man 
had been a ivaiter instead of a labourer, the binp caused by the shonenmg would 
probably present his resummg work in his old trade 

In Tables I~1V (pp 500, 501) an attempt is made to give a rough guide to the 
periods of incapaaty which may be expected after certain injuries or operations 
in otherwise uncomplicated cases For example, it is asstured that the pauents 
are able to get proper nourishment and that they are not obsessed with thoughts 
of compensation or htigation 

Four general classes of work arc considered — 

1 Heavy manual work 

2 Light manual wMrk, 1 e , work which, having regard to the age, sex, and 
physique of the patient, places no great strain on the muscular system either by 
the employment of sudden force or by prolonged usage 

3 Highly skilled manual work, 1 e , work requiring considerable training tn 
order to acquire the necessary dexterity, e g , watchmaking, typing 

4 Sedentary work of the office type 

OperaMns on Nenes — In the hands of the expert a fairly high percentage of 
successes may be obtained after unraediaie suture of divided nerves, but under 
present conditions in the treatment of indusmal injuries debyed suture is more 
frequently seen, and less than 25 per cent of cases are successful Table II, 
therefore, can only be considered as a guide to those cases m which suture proves 
successful 



CHAPTER LXXII 

TIIE HOUSE SURGEON AND THE NURSING STAFF 
By Dame Eixes Mussos 

Close co-opcration between the Medical and Nursing Staff is essential if the 
full benefit of medical or surgical treatment is to be attained To prescribe such 
treatment is the duty of the Medical OJBcer It is the province of the Sister to 
see that his orders and direaions are skilfully earned out and the patients effi- 
aentlj nursed TTie general management of the ward or department is also 
her responsibilitv 

In no place is the maxim that ‘ manners makyth man ” more true than m a 
hospital Courtesy and consideration when shown to each other by the Medical 
and Nursing Staffs lead to loyal co-operauon, and help to maintain the happy and 
peaceful atmosphere which is necessary for the patients’ complete recoscry A 
domineering autocratic bearing with an absence of good manners has the reierse 
effect 

Punctuality on the part of eicryone is necessary to the smooth working of 
the coRipbcated machinery of a hospital and of the hospital wards No Resident 
Medical Officer can expect smooth working conditions if he ignores this fact and 
IS erratic and unreliable m the performance of his duties 

A nurse, by reason of her continuous attendance on the patients, has greater 
opportunities for detailed obsers'ation than has the Medical Officer in his periodic 
Visits Many nurses thus acquire something which almost amounts to ' insuact ‘ 
m regard to their patients An experienced Ward Sister is able to help a Resident 
Surgical Ofliccr not onl> by her knowledge of the methods most faTOured by the 
Visiung Medical Staff and by her knowledge of the idiosyncrasies of individual 
patients, but also by reason of this acquired * sense ’ which often warns her of 
changes m a patient's condition before such arc apparent to a newly qualified 
Medical Officer A wise man who ukes advantage of his opportunities when 
holding a hospital post and works in close and fnendly collaborauon with the 
Sisters mil often reap great benefit from their nper experience 
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CHAPTER LXMII 
HOSPITAL ADMINISTRATION 
By H H MacWiixia.m 

The out-pauent who said to the house surgeon “ It is the hi.es of rae what put 
that white coat on jou ” spoke uith a measure of truth The hospital exists for 
the sake of the patients This should be the guiding principle of the medical 
admmistrator, who must also remember that he is prunardy a doctor 

The Medical StaS* — The reputation of a hospital depends more upon the 
acumen of its staff than any other single factor An imposing building, latest 
equipment, and elaborate special departments are excellent attributes, but they 
are of secondary importance m consohdating a hospital's reputation It is the 
duty of the administrator to promote harmonious association and co-operation 
among the staff An atmosphere of goodwill and )o>’alty and the absence of 
jealousy and excessive nvalry indirectly results m the effiaent treatment of the 
patients Each member of the staff should be given his due position and demarca- 
tion of function, so that there can be little opportunity for one member to encroach 
on the sphere of another If Tnisunderstandings arise, the administrator should 
arbitrate 

In general, responsibility should be pbced where jt properly lies, end credit 
for achievement should be distnbuted similarly Most individuals do their 
best work when they act on their own volition, and as long as this does not inter 
fere with the work of others, freedom of action should be allowed It is too much 
for every member of the st^ to expea to do as he likes, but at least he should 
like what he is doing Energy and onginality in the staff should be encouraged 
It IS often wise to introduce changes gradually , few aclmizustrauve problems 
are urgent There should be full discussion of the whole staff on matters of 
general pohey, and suggestions from any member should be given proper con 
sideration Always, the aim m view should be to aa in well-balanced unity 
Contacts with the General Public — ^AU members of the public coming 
to the hospital must be treated with consideration and courtesy Alinor hospital 
officials must not be allowed to display the insolence of ofSce , on the other 
hand they should preserve a cenam dignity Jokes and levity are out of place, 
for they are Lable to be misunderstood by outsiders 

Letters must be answered promptly Copies should be made and filed with 
the case sheets, if the inquiry refers to a patient Care should be taken to spell 
names airrectly, and if reference numbers have been given m letters they should 
be noted in the leplies letters to donors about patients should give all the 
mfonnauon that may be usefuL If the diagnosis arm ed at m the hospital differs 
from that made by the general practitioner, always remember that the faalioes 
of the hospital malrp accurate diagnosis much easier Never yield to the tempta 
non to crow over the mistake of a fellow pracimoner 

Admission of Patients — ^Evety bospitd has its own regulauons about 
the classes of cases to be admitted and the areas from which they may be expeaed. 
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but all require that the patient who comes for admission should be attended to 
promptly Nothing damages the reputation of a hospital more than publiaty 
concemmg an ill person kept waiting unnecessanly 

All the particulars required — name^ age, address, religion, date, nme, and 
so on, must be fully, accurately, and legibly recorded 

The medical examination cannot be expected invariably to result in an exact 
diagnosis, but it should discover the category to which the pauent belongs, so 
that he may be sent to the correct ward If a surgical case, handicapped with a 
medical label, is sent to a medical ward, a tragedy may result A fundamental 
pomt at this early stage is to recognire a really lU patient, and particularly if there 

15 any need for immediate further professional advice In this connexion the 
hospital resident should not be too proud to take into consideration the opinion 
of the nursing staff Expencnccd sisters can often perceive better than a newly- 
qualthed doctor whether a pauent is gravely lU 

‘ Dntnk or Dying ' This is a well recognized perplexity That the patient’s 
breath smells of alcohol is no cntenon If, after due dehberauon, you come to 
the conclusion that the patient is mcbnated, do not be content with wntmg on the 
record paper* CjHjOH’ , record all the observauoas which led you to the diagnosis 
Infectious Cases If there is doubt about the diagnosis, consult with a colleague 
before the pauent leaves the receiving room By takmg this precauuon the 
spread of infecuous disease may be prevented 

The house surgeon who refuses to admit a pauent frequently assumes heavy 
responsibihty The usual excuse for reftismg a case is shortage of beds It is 
difhcult to believe that any hospital worthy of the name cannot make a bed for 
such a case as a perforated duodenal ulcer or a pauent with a tourniquet around 
his leg Transfer of such cases can seldom be lusuSed If it appears likely that 
the pauent cannot be admitted, it is much better to send him on at once, after 
conducting an examinauon m the ambulance, rather than to keep him waiting 
m the Casualty Department 

Visiting —Visitors disturb the work of a ward, and arc sometimes regarded 
as a nuisance Nevertheless, it must always be remembered that the happmess 
of pauents depends very much on the faciliues for seeing their relauves and 
friends For ordinary pauents who arc not dangerously ill it is well to have a 
short period of visiung, say half an hour, every day An arrangement such as 
this can be fttted in the ward routine and causes less disturbance than long visitmg 
hours, even if they are less frequent When a pauent is dangerously ill the 
relauves must be allowed to come whenever they wish, but the tune they actually 
remain with the pauent must be regulated by the doctor or the sister-in charge, 
who will take mto consideration the best interests of the pauent 

In the Wards — ^An excellent method of )udging the effiaency of a hospital 
ix tu mspecr if repwwmtnivc- gnjup" /.r Aaidy pusifiiht A? 

exaggerate the importance of the dated record and progress notes When a 
pauent has been m hospital for a Imig tune or suffers from chronic disease, it is 
a good standing rule to have recorded and initialed that the pauent had been 
examined penodically, even if no new facts were discovered 

Operations — ^No operauon may be performed without the consent in wntmg 
of the pauent or, in the case of a c^d, the consent of ns parents Persons over 

16 are considered capable of giving consent In the case of mmors, that is persons 
under 21 years of age, unless the condition is extremely urgent, authonty must 
be obtamed from a parent or guardian 
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This rule often causes considerable inconvenience because firstly many 
persons under 21 years of age lead lives of independence and are not m close 
contaa with their parents, and secondly, the urgency or otherwise of an operation 
IS sometimes a matter of opinion It is wise to adopt the form of permission 
suggested by the Medical Defence Union 

A good case can be made for taking r6 as the critical age because the Ministry of 
Health Order 1930 covering the administratioa of Poor Law Hospitals, following long- 
establishcd precedent, takes 16 as the age at which a person ceases to be a child, bur the 
fact remains that a surgeon who accepts the signature of a person under the age of 2t 
must be prepared to defend his action 

It is advisable to obtain the consent of the husband before performing 
an operation upon his wife, althought there is no obligation to do so unless 
the operation is one which might cause stenLty or interfere with mantal relations 

Births — All births, both hvc and still, must be notified to the Medical 
Officer of Health The child is bom alive tf it breathes or shows other signs 
of life after separauon from the moiher If a period of gestation of less than 
28 weeks results in a dead feetus, the case is one of abortion or miscarriage The 
distmcuon formerly made between abortion and miscarriage has been abandoned 

Matermty benefit under the National Health Insurance is paid m respea of 
all hvc binhs and for stdlbinhs after 28 weeks’ gestauon It sometimes happens 
that a feeble newborn child dies before it is seen by a doctor. In such cases it 
is wise to notify the Coroner, and to abide by hir insmicuons 

Mistaken identity of newborn babies is not unknown, and it is advisable to 
have standing rules designed to prevent such errors Before the child js removed 
from the labour bed a stnp of adhesive scrapping bearing the name should be 
attached to its skin As soon as convenient this 1$ repbeed by two bbels in the 
form of tapes On each is wntceo m marking ink name, religion, and date of 
birth One tape is pbced around the anlde and the other around the wnst It 
18 important to have :uc> labels, m case one should become detached When the 
tape labels are fixed, the temporary strapping » removed, and the identity checked 
by a second nurse 

Abortions. — ^There is little doubt that many abortions are mduced by criminal 
action If the patient herself is at fault, it is no part of the doctor’s dut) to report 
the matter to the police, although the Coroner must be informed should she die 
If the abortion is known to be the work of a professional abortionist, the doctor 
who hides the faa cames a heavy responsibdity , other lives are at stake He 
should persuade the patient to allow informatioD to be given to the police Should 
the patient be m danger of death, it 1$ of cardinal importance that a dymg declara- 
tion be made, and the doctor who takes no steps to obtam this evidence may 
incur grave culpability 

Attempted Suicide. — Attempted suiade is a crime The faas must be 
reported to the police Full contemporary notes must be made of all circum- 
stances mcluding the method of obtaining the drug or weapon The hospital 
may be at fault m allowing access to poisonous drugs In many instances the 
action of the patient can be attnbuted to a disordered mind and he can be trans- 
ferred to a ward for the insane As a rule, if « can be avoided, the police are 
reluctant to take action 

Dangerous Drugs — Narcotic drugs should be ordered only for the benefit 
of the pauent , they should nevei be given for admimstrauvc or nursing convem- 
ence Orders for Schedule I drugs most be signed — imuals are not suffiaenn 
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Signia^ Certificates. — In Jegal arcles it has been said that a doctor will sign 
anything , there are some grounds for this assertion All certificates should be 
read carefully to make sure that the statements certified are within one’s knowledge, 
and are true A certificate is true only for the tune at which it is signed , never 
certify to-day something which you expect will be true to-morrow Never sign 
blank certificates, leaving the blanks to be filled in by someone else A facsimile 
rubber stamp must only be used under the hand of the prmapal If it is for 
open use, the words ‘ per pro ’ must be embodied in the stamp 

Discharge of Patients. — A patient must be allowed to take his discharge 
whenever he wishes to do so If he selects an inconvemem time an effort to 
persuade him to stay is permissible, but he cannot be compelled to give reasonable 
nouce of his intention to depart unless the hospital is administered imder the 
Poor Law If he is medically un& to go, he should be asked to sign an acknow- 
ledgement that he is leavmg agamst medical advice, but again it must be remem- 
bered that he cannot be compelled to sign stich an acknowledgement If he 
refuses to sign, it is a good practice to have a witness that he has been advised, 
but refuses, to stay in hospital 

Before discharging a patient it is necessary to see that all his notes are oimpleted 
and in order A letter to the patient’s doctor may be written at this time, but if 
this IS not the custom of the hospital care should be taken that all the material 
required to answer an inquiry from the doctor is available Before discharge the 
patient should be reasonably fit to cope with the condiuons he will meet outside 
The efBaency of hospitals is judged too often by the average length of stay of 
the patients, but this is not always a good criterion 

Transferring Patients to other Hospitals.— >Too often an urge to transfer 
a patient is not inspired by zeal for his wel&re To transfer a pauent is not an 
achievement — rather is it the admission of mcapaaty of some ^d on the part 
ofthehospital Every transfer is a potential sourceof dissatisfaction Complaints 
may come from the pauent, his friends, or the receiving hospital It is common 
prudence to refrain from transferring a case which may place some member of 
the hospital staff in an unfavourable light , the hospital’s dirty linen should be 
washed in the hospital’s own laundry 

If, after full consideration, a deasion to move the pauent is reached, make 
sure that proper arrangements are made for his transfer See that his relaUvcs 
are given adequate nouce, and, above all, pass on to the receiving hospital the 
information you yourself would expect to be given m similar circumstances 
Deaths. — In some hospitals it is the rule that a resident should be summoned 
In large hospitals it is difficult to keep to this rule, and it is probably unnecessary 
It is essential that the sister should make a note on the case-sheet staung the date 
and the nme of the death This entry must be signed The case sheet is then 
serre to die fiosprerf JiAirairfCnicmr oifS&nr, sewnecone? «y<* s speesd desch 
tion form From the office a notification is sent to the relauves 

The body is left m the ward for an hour It is then washed and dressed m 
a shroud A card staung name, age, and rebgion of the deceased, with the 
date of death, is sewn on to the shroud A suiuiar card is prepared for attachment 
to the mortuary shell As this arrangement does not prevent the nsfc of confusion 
when a post-mortem examinauon is performed, a name label must be attached to 
one ankle The body is then conveyed to the mortuary under the supervision 
of a nurse An undertaker should not be allowed to remove the body without 
the wntten order from the admimstrativc office When the undertaker amves, 



SOS SURGICAL HANDICRAFT 

the body is idenufied by a morse after it has been placed in the coffin If a nurse 
IS not available, identification must be furnished by a relative 

An objectionable activity of some undertakers is the employment of touts 
to give early mfonnaiion of deaths These touts make efforts to bribe minor 
hospital officials, and they are very difficult to detect 

Post-mortem Examinations. — It is to the benefit of all concerned that 
everything possible should be learnt about ^tal cases The Amencan Aledical 
Association lays down a rule that, if the hospital is to be approved for intern 
traming, post-mortems must be performed upon a minimum of 20 per cent of 
subjects 

Permission for the post-mortem must be obtained from a near relative 
While not a legal obligation, failure to obtam permission leads to a great deal of 
unpleasantness If good reasons are put to the relatives with clarity and smeenty, 
more often than not consent is given One must be able to assure relatives that 
there will be no delay in issuing the death certificate or the removal of the body, 
and that there will be no discenuble disfigurement The promises must be 
fulfilled meticulously 

Medical Care of the Nursing Staff — ^Nurses and others on joining require 
a careful medical examination WTtb a case-sheet similar to that used for patients 
The previous medical history must be recorded It is advisable to has e a radio- 
graph of the chest to exclude the possibility of incipient tuberculosis Those 
who have not had diphtheria should be given a course of unmunizmg injections, 
unless tests have shown them to be immune If they have not been vaccinated, 
this must be earned out Under the National Health Insurance regulations a 
nurse is under no obligation to select a doctor on the staff of the hospital as 
her panel doctor, although the convenience of the arrangement is so obsious that 
she genetally does so If & nurse wishes to consult a doctor, she must be 
allowed to do $0 without the consent of a semor member of the nursing staff 
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CHAPTER LXXIV 

CERTIFICATION OF DEATH AND REPORTING 
TO THE CORONER 
By W BENTtET PraSCIMiE 
DEATH CERTinCATES 

A REGISTERED practitioner who has attended a patient m his last illness is required 
by law to certify the cause of the death “ to the best of his knowledge and belief ’’ 
When completing the form it is essential for the donor to state when he last saw 
the deceased and whether he saw the body after death It is necessary to set 
out the cause of death clearly, and ambiguous terms such as ‘ syncope ‘ coma 
‘ respiratory failure *, etc , must be avoided 

The form provides for a main cause of death, and this is often sufficient, c g , 
carcinoma of the stomach It also allows a secondary contributory cause to be 
inserted, thus — 

1 (u) Intestinal obstruction , (h) Caranoma of pel vie colon (opn —colotomy) 
II Chronic bronchitis 

The secondary or associated cause should be recorded only if u does really 
contribute to the death. 

If a doctor for some reason notified a death direct to the Coroner, he should 
place his initials at the back of the certificate, and this will intimate to the Registrar 
that such notification has been given 

REPORTING A DEATH TO THE CORONER 

It must be appreaated that while it is a doctor’s duty, if he can, to issue a 
death certificate, it is the Coroner’s duty to mquire into certain deaths reported 
to him In theory it is permissible for a doctor to issue a ceruficate even in a 
case of death by violence, c g , ‘ cut throat but under these arcumstances it is 
incumbent upon the Registrar of Deaths to refer the certificate to the Coroner 
Such a procedure only leads to delay, it is obviously more convenient to all 
concerned for the doctor to report direct to the Coroner or, more often, to the 
Coroner’s officer The latter isusuallyapoliceofficer In cases of doubt the local 
police station wiU always assist in gettmg m touch with the nearest Coroner 

Once the Coroner is informed of a death, the enure responsibility of ccrafica- 
tion rests with him He may take one of three courses ■ — 

r — tixqa&y, bm vaecrapwj* Awriwf, dsadr ik^! 

resulted from natural causes in this case he gives permission to the Registrar 
of Deaths to accept a certificate issued by the doctor in attendance during the 
last illness 

2 Make inquiry and order a necropsy (for which he pays), and on the findings 
(a) Issue a certificate himself, (fr) Hold an inquest 

3 Hold an inquest Mith or without a necropsy 

Cases to be Reported to the Coroner — ^These are (i) Sudden (te, 
unexpeaed) death-cause unknown (2) Violent or unnatural death, including 
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poisoning or suspected poisoning, oserdosage of drugs, etc (3) Deaths of all 
lunatics (4) Deaths of all foster-childicn 

‘ Unnatural ’ Deaths. — It is necessary to consider more fully the * un- 
naturalness ’ of a death Deaths due to violence or acadent call for no comment ; 
nevertheless it must be understood that the passage of Ume has no bearing on the 
ne«ssity for reportmg to the Coroner A man may die from mjunes received 
many years presnously, but it is just as necessary to report the matter to the 
Coroner Although the lapse of time precludes a criminal charge, it makes not 
the slightest difference to the fact that death was due to unnatural causes 

Unnatural deaths embrace those due to, or accelerated by, alcohol, drugs, self- 
neglect, or neglect by others Even old war wounds come under this category , 
thus It IS important to realize that a death which is expected, and the cause of 
which is imdcrstood, does not necessarily t>e<x»ne natural 

^^a^ Casualties — Deaths (onlian and service) which result from war 
operauons are subject to special temporary provisions They need not be 
reported to the Coroner unless there be some doubt as to the cause of death 
(as there well may be if there be no external indication, c g , blast injury of lungs), 
or unless there is reason to think that some cause other than war operations has 
led to the death (e g , coronary thrombosis dunng an air raid, or mjunes sustained 
by a fall while seekmg shelter m a raid) 

Provision is also made for the deaths of persons killed m war operauons and 
subsequently uiudcntified or wrongly identified, to be rqioncd to and mvesu- 
gated by the Coroner , this procedure extends to the cases m which no part of 
the body remains 

Death dunng Anzstbesia or as the Result of OperatioD — An acuestbeue 
may not necessarily render a death unnatural, e g , a patient with intestinal 
obstruction may die on the way to hospital, in the lift up to the theatre, or on the 
table after the conunencetnent of the anaesthetic Under such cucumstasces 
death may be natural and due entirely to the condioon causing the intestinal 
obstrucDon 

It used to be said that if a pauent died on the operating table the fact should 
be communicated to the Coroner, whereas if death took place after the pauent had 
once returned to the ward, no such nooficatton was necessary This is entirely 
inaccurate The p^int to be deaded is the cause of death, and the penon to 
deade it 1$ the Coroner on the information suppbed to him 

In conclusion, it is better to err on the side of reportmg a case unnecessanly 
rather than to omit to do so In cases of doubt as to the cause of death, where 
relatives refuse a necropsy, the doctor cannot complete the certificate of death 
consaentiously If this matter is reported to the Coroner, he may arrange for a 
post mortem examinatioa to be made at his order 

Payment of Fees by Coroner. — By statute a doctor who makes a necropsy 
at the Coroner’s order is cnutled to two gumeas if he gives evidence as well, 
he IS entitled to thiee guineas , for giving medical evidence only , with no necropsy, 
the fee is one and a half gumeas In a few districts the Coroner is empowered 
to pay a fee varying from 3s 6d. to los 6d to a doctor for providing a written 
report upon a case without necropsy or evidence m coun 



CHAPTER LXXV 

DEATH CERTIFICATION IN SCOTLAND 
By Sydney Smith 

In Scotland the form of death certificate is simpler than that used in En g lan d 
and requires the doctor to state («) the pnmary cause of death, and (^) the 
secondary causes, m order This certificate must be sent to the Registrar within 
seven days of the death according to the law, but ir is customary to hand it to a 
relative of the deceased to take to the Registrar 

In no circumstances should a death certificate be given in duplicate, nor 
should a certificate be signed in b lank for the relatives to fill up Certificates 
should never be given — 

1 Without personally seeing the body, even when the medical practitioner 
has been constancfy m attendance 

2 In any case where he has not been in attendance during the illness, even 
though he were present at the death 

3 In sudden deaths from unknown causes 

Death from an Accident.— When a person dies directly or mdUrectly from 
an accident, or when there is reason to suspect that death is not due to natural 
causes, a ceruficate may require to be given m England and the case reported to 
the Coroner In Scotland m any of these circumstances the Procurator Fiscal 
should be notified, and no death certificate should be issued unless authorized 
by him 

If the ptacutioner has any reason to believe that there is any suspicion about 
the cause of death, ir is his common law duty to inform the Procurator Fiscal, 
apart altogether from his duties as a medical ptactiuoner 

Post-mortem Examinations. — No post-mortem should be performed la 
any case of accident or where there is any suspicion, without instruction from the 
proper authority Though the performance of such autopsy is not illegal (if 
Without intent to impede or prevent subsequent mvesugation), it is most madvis- 
able, as it may hinder the proper admimstrauon of justice When once a case 
is in the hands of the judicial authonUcs it may not be examined m any way 
without authoncy 

If there is doubt as to the cause of death and the relatives refuse to allow an 
autopsy the doctor may refuse to give a certificate of death 

Unnatural Deaths.— In the invesogation of sudden death or death from 
unnatural causes, the procedure in England and Scotland differs, inasmuch as 
m England a pubhc Coroner’s inquiry is held, whereas in Scotland the inquiry 
IS of a private nature earned out by a legal official known as the Procurator Fiscal 
In either country, such an inquiry may lead to proceedings m various courts of 
law, and it is desirable that the medical man should have some knowledge 
of these 

Death Under Anasthetics or as a Result of Operation. — An anastheuc 
may not necessarily render a death unnatural, e g , a pauent with intestinal 
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obsmicuon may die on the way to hospvul, or on the table after the commence- 
ment of the anasthetic Under sudi circumstances death may be natural and 
due entirely to the condition causing the mtestinal obstruction 

It IS someumes said that if a patient dies on the opetatmg table the death 
should be considered to be due to the anzsthetic, but that if death ukes place 
after the pauent has remracd to the ward it should not be so attnbuted This 
IS quite wrong The point to be deeded is the cause of death, and the person to 
decide it is the Procurator Fiscal or the Coroner on the informauon supplied 
to him 

It is better to err on the side of reporting a case unnecessarily rather than to 
omit to do so 

Suicide. — Scottish Law is quite diScceot from English Law with reference 
to suiade In English Law, stuade, or self murder, or feto de se, is regarded 
as a peculiar mstance of malice directed to the destruction of a nun’s own life 
An attempt to conumt suiade is a misdemeanour at Common Law, and is punish- 
able by fine or imprisonment, provided that the accused uas sane at the tune of 
the attempt In so-called ** suiade pans ”, if one of the parties survives and the 
other dies, the survivor may be charged with murder The doctnne of felo de se 
has never been part of the Law m Scotland, and an accessory to a suiade cannot 
be charged with any enme Nor is it a enme in Scotland to attempt to commit 
suiade, although the circumstances may lead to proceedings on a charge of 
“ breach of the peace ” 



513 


INDEX 


PiU» 

A BDOMCN, idhetive rUster bandage foi 
— bunt *4 

- — incidence of 

I. digiial compression 
■mentsforonlenDgof </•« 53x)495 

- cases, Icmer manaBement of 

(furi jai'i3t>) «92-i9<s 

- conditions acute radiography as diag- 


Actinocnycmis, lulphonarmdes in 36S 

— sulphur granules in pus m 3j 

Adalui as hypnotic 149 

Adaptor for syringes - (Fig 96) 69 

Adducfion fricluces of ankle 


— fracture of neck ot femur 

. (.hv 35«. J19. A) 3«» 

— — — humerus . (figj 334 c, 336) yat 

— frame fur fractures ot arm (fi/i 335, 336) a9» 

— — lower fimb mesaurements for orJenog 


— spimt for amt. meaaureinenu (ot ordennit 

ot • ' , (ff iio) 49 f 

Abortion, reporting of S96 

— treatment ot • . . • 401 

435 

- .-.’>446 

- axillary • (tit 407) S69 

— of breast * (Fifi 404-406) 367 

cavitiei in action of lipiodol into (fig 76) 36 

— eertical deep • (Fir 403) 367 

— iiehioreeui • • (Figr 408 409) 370 

— of lung, post-operiuve t$7 

^ pelvic, in Ochsner Sherten treatment in 

eppendintis 196 

— pen apical - • (Fig 496) 445 

— pentonsJUr (Fig 448) 408 

— pen urethral in gonorrhixa • 459 

— pwplueat - • • - 370 

— prottstic, retcntKin of unne mth - 235 

— psoas ... (Fig 380) 343 

— retropharyngeal 409 


humerus 

Adductor longus rider 

Adenoids temcival of (;ig 457)415 

Adhesions CBUtms stiff shoulder after fractures 292 

— due to sprains . . 353 

— 

Adhesive plaster bandage for abdomen 
T — . (t-iis 47-54) 24 

{fig» S2 S3) 25 boils . 435 

... . ... -breast- (Figs 44 45)23 

finger - (hi 59) 38 

bead • - {hit 41) as 

— — — loints . (Fig 58) S7 

— neck - _ 4* 43) 22 

— — — tewirung urethral catheter 231 

scroti^ (Figt 55 57) 26 

— — — superhael tbsceiiet 367 

— — — teehniQueof applpng [Fwi 40-62) 21-29 

_ s.. 


Acetabulum, matnnal frac 
Acetic acid at bladder wash 

— — for imgauon of empi etna cavity • I79 

Acetu-aceUc acid m urine, tests for 45 

Acetone bodies inwine . 44 

Acttylcholm in paralytic Ileus - • • »99 

— posi-operative llatulence - • >97 

Achl'ihtdru histamine test meal m - 5i8 
Afidifiers of urine ... 337 

Addogenic diet In tenal cases - * 228 

Addosit due lodchydrsuon. • • 1(2 

~ posi-Kiperiuve ..... aoi 

— pre-operitive preparaucin of diabetics and sf5 

Acids, corrosive poisotluiB by - ■ 484 4*6 

AcnlUvine as bladder wash - - • *237 

— ceniun violet and hnltiani green in burns 3SS 

— irnpatlons after prosutcctomy - 238 

— as urinary tnch^cic .... 228 
Acromlo-clavicular jouit, disiocsuon of 

(Ftf 3JO> 2*7 


— — — for thorax 

— — — in uJcerered bed sc.. ,,, 

— vaneose veins (Ftgi 425, 426) 390 

Adnussien of Itospital patients . 504 

Adrenal coniral extracts m co'lspse 8 

— — hormone in tosueoiJa of bums us 

Adrenaline for inaphylaciie phenomena after 

blood irenifusinn 91 

— — — — aerum miection 76 

— and cc<aine comptesa in pacaphimosis 244 

— in hsmorrhage iltee tooth extraction 450 

— for shock in tnificial pneumtithnrax 475 

Airaspirated from chest signitcanceof 175 

replacement of a pleural effusion (Fig 524 476 

. ....a,— I- 

Airway, W aiers metal (Fig i6a) 137 

Alhargrnirrrgationsingonorrlriaa 457 

— atyh in goflorrhcea m female 461 

AlbeespuulgrafcmlubcTmlosis 344 

Albucid in therapy • . 362 

Albuntinomeier, ijbach s 43 

Albuminuria 43 

— blood traiufusion contra indicated in 87 

Alcohol test meal procedure 473 

Alcoholic coma 488 

Alcoholism diagnosis from other unconscious 

Alkaline powder in lucmaitmesis igj 

— tide of urine • . 41 

— trtaiment cf apait pvrlma 226 

Alkaluuation of urine in blood transfusion 87, 95 
Alkalis corrosive prosoning by - - 484, 486 


Allantam in wound healing • - 147 

Ahun and borax gaiales fur mouth lesions in 

ayphdis .... - 463 

Alveolar abscess acute - (hi 497) 446 

— cpuheiium tltenaon in in poisoning 488 

Alveolus fracture of in tooth extraction . 430 

Aounoket as unitary amitepiic . - 238 

Ammoiuum benxuaie as imnary aadiRer . 237 

— carbonate as rmruo jn poisoning 480 

— — as expectorant in bronchiucs . . 152 

— — and nux vomicasa expectorant • . leo 

Sll 33 



514 


INDEX 


Ammon om cWor dt compress in bruises ajo 

— — pr oriomcfcur aid ureucs 470 

— — as ur nary ac difier 227 

— magnes um phospha e in u me (Fg 74) Si 

— mandelate as Urinary antisepuc 22S 

— vnte in ur ne nucroscop a} appea aaee 

, , (Fg 74 B) 51 

Ampoule cannula (Fe 9J) 6* 

— nle for open ng (F/ 92) 68 

— sod um c crate (he 129)87 

Ampu at on stump recurient bandage lot 

. , (Fgt 25 26) IS 

Amjl n trite n post ope at e hiccup 20i 

Anxmia hzmo yt c due to atilphonamide 

therapy J64 

Anzschesu stt aha $[•* fie ami he ei 

— for CTrcumcis on in adu 1 (F e 2*2 283) *43 

— death dunne reporting to coroner or 

proeutaioc fUcil 510 Jii 

— general (Fg 149 162) 119 128 


— for laryngoscopy 4 

•— local for dcalmg st th scalp taoundi 

e ^ ' 

— — for dtagnos c asp ration of the I t 

— — n tracturee 2 

— — for tee h extract on 4 

— in iiuiupulauve reduction ^f fractures 2 


— — collapse under 12 

— — in paralytic ileus 198 

— for tracheotomy 4 9 

Anxsihes n for na n tf er touth extraction 430 

— to reduce pa n of anal dreisings 206 

Anaesthetics oil soluble n rectal aurgecy 

^ 2JI) 2t) 

— trolley tor (Fr tie) 12s 

Anxs euz ng the urethra (Fgt ttt 290) 246 
Anal hssute openuve cure Fit 230 214 


suspcc 

Ankle adhes ve plaster bandage for (Fg 58} 27 
— fnctures of tecspotary splinting n 


of external \a 1 


Anthrax sulphonamides n 
Ant^i^tin for remo al of adhe 
bandages 

Antimony po on ng tann c acid 1 
Anupblog ststve in epididytnius 
Annpynn coloured iinne due to 
AnusepTics urinary 

in pie-opetauve preparation o 

Antra uansil uminauon of- 


Anua tit Rcial, care of 
Aoru abdom rial dig tal compress on of 
Apenents in preparauon for rectal operanor 
. . .1. . rt c in poisonmg 


4S3 


(Fi 47) 24 


— due to arsphenarmne therapy 
Appeodicectomy adhes ve pSas 

Appendic us Ochsner Sberren 

a I I a *5'‘ 

Appliances spl nts etc ordering of 
. . , _ , 519-334) 49 

Arch simporrs for flat foot 346 

Argyll Campbell mask for cirygen therapy 173 

— chron c angular con uneu ttis 434 

— contra ndica edafierprob ngin lachrymal 

obstnscuon 439 

— sn exiemal outis 423 

— lachrymal obitruction 433 

Aifcansas stone for tharp*ning hollow needles 

a . {F«9I)68 

Arm ahducu n spl nc measurenien s for 

ordering of (hg 330) 494 

— fractures and d slocau ns of 

- , . . 3^9 3®* 

— funcnoni] use of during treacment of 

fractures (F« 325) 277 

— pos tion of for continuous Iniravenaui 

saline (Fg iig) Bi gi 

— upper plaster bandage for (Fyr joo 301] ztS 

Atsesuc p^soning feme hydrox de at anudote 4S7 
Anphenam nes in syphilis 463 464 

- — 46J 


er«) 


386 


(Fig 2*2) 2 

— iptunctcr nisnagement of if <r rectal 

operations 206 

Anapb>Iacuc phenomena fo lowing blood 

transfus on 93 

AnaphylacTo d cns s in arsphenarmne treat 

mem of syphsLs 465 

Anasarca treatment of (Fg 315) 468 

Anderson (8oger; well leg spl nt n sub 
srochantenc fractures of femur 

,(Fg 364) 324 

Angina Vincents examinaoon of swsb n 


Anhrodes s H ggs s for hammer toe 

. w I u JC' 394) 3SI 

— in ti^fcuJous h p (Fig 377) 341 

*v”**,a S4I 

— — Shoulder 34* 

Anhtcplasry in hallux valgus and neidut 
... . . (Fg 397) 35* 353 

Art Ac al pneumothorax m h«mop yis 47S 

inducuon ot (f gi 517-323) 47a 

— — in mall vecoIJape of lung 136 

— resp rauon (Fg 13 14) 6 

— — d ectmetbcd mvilmtarphyTaa {Pg 16) to 

— n inhaled posoniag 483 

A or t lumhr ee det nurne S3 

Asphyxia blue and wh te (Fgr 16 17) 9 


— .. 487 

Afptuoa of then (Fgt ryg zn) 474 

— — therapeuuc (Fig 201J 176 

— gastnc ( « Gastric Aspirauon) 

— of bzrnorrhag c eOiis on into lomt 230 

— ^ incestuu) (F g 144) joo 

{Fg 380) 343 


37 Aspiraxlra Pota a 1 and DieuUfov 

Aspirin n post>operative broncluc s 153 

Asthma surgical nsk and sio 

Astragalus fractum of 337 

') 271 A teg) ne n abtas ons of cornea 43S 

252 — cornea] ulcers 437 438 

331 — • gonorrheea) con unctivtt s n adult 434 

342 — m ophthalmia neonatorum 433 

459 — po aoning potass um permangana e as 

1) 412 antidote 487 

ros — n pre-operauve med cauon tiS tsi 

365 — forpulmonary eoad uonifterrectal opera 

487 tioiu 209 

2S — sulphate supposi ones in acute prosiauus 459 

487 And ory ( re Ear) 

460 Aim le hjm.mma of 42g 

40 Auto-inociilacion n carbuncle p erenuon of 372 

228 Auva da speculum II g 436)398 


IKDEX 


515 


Avuls on Ci«« al o Rupture) 

— of ep phys $ of tibial tubercle 326 

— fractures of great tuberos ty of hurtienrs 

. . lPg> 33 S 333) ago 

— of intemal 1 gament of ankle w ih fraclure 

of e««Tial malleolus (Fig 373) 334 

— pa ellat 1 gament 326 

— quadriceps 326 

— loe-na 1 351 

Awl Pawns forbamrne loe oprrat on* 

. <Ft 395) 3S« 

Axillary abscess (Fg 40J) 369 


S /iCILLUS (ol CO mu 1 in pus {F g 71)36 

nfecacn sulpbamJara d< n 361 3S4 

s'— -r dysentery sulphonam des in 363 


Bacter ological exarmnai or 


366 


Ba ley s (HamJ on) bladder perforator (i^y 264)234 

— — eannulse for continuous mravenous 

saline {F gs iti 120) 6o 82 

— — sialography syr nge 78) J7 

— — stomach tube {Fg 139 97 

BaUnis ine iion of foresV nfor 244 

Bandagels) for abdomen {Fig 3J> s8 

— sdhes ve pUster (ise Adhes ve Plaster 

— and bandaging (F g 18 62) 14 29 

— barrel (F 32) 17 

— Bel evue for serotum (Figi SS S6) 26 

— B ec I 10 arm n hand nfect ons (Ft 4'o) 377 

— for breast many ra led {Fg 36) 19 

— capelne (Fgt 27 28) 16 

— Esmarchs m arte t of hatmcrrhage 

{Fgt 11 12) S 

— for eye {F gi 29 30) 16 

— figure of 8 i» 20 2tJ »4 

— — for fracture* of claviele (Fg 329)286 

— for head wounds (Fg 191) 162 

— law , (Fgi 3* Si ‘I 

— many ta led (Fp 35 36 18 

— — for abscess of breast (Fig 403)368 

-« — thorax jg 

— roasMd (Fr 30 16 

— for neck (Pg 34) >7 

-- platter ( « Plaster-of Pans) 


teve sed *p ral 
— scrotal N tschke * 


(Fgt 25 26) 15 
IP# 19) >4 
(Pigl *9-34) 14 
(Fg 39) >9 
IFfS 21 24 *3 


— V scopaste (i« V scopas c Bandage) 

Bandog ng to control ttdema n fractures of leg 

(Fg 326) 279 
le soluble at hypnotics 149 
— — -t ™»uU oos of 


led Laseson Tait for ma ntaining Powlcr a 

posuon (F g 222) 192 

- plaster of Pant ^ (Frgt 311 jtj) 263 


— fol owing exc 5 on of tectum m aged 210 

Beers knife (f-ig 472)431 

Bebnng venule for collection of blo^ (F g dj) 32 
B^ew^ndage for scrotum ^(F g 55 56) 26 

, , (Fg 532) 495 

— colostomy rneasutcments for o dcr ng of 

. (Figs 53J 534) 495 

— auprapub c measurements for ordering of 49s 

Bence-Iones pro e n in mine 43 

Beo^ ct a lesi for glycosuria 44 

Benign albuminuria 43 

Bennett s fcacture dislocation of thumb 

„ , , ^ . (Fgi 349 35°) 306 

Benzednoe foe obs ructed nasal passages 152 

— tn pers stent post ope 1 ve mccup 201 

Benzylsulpbanilamide in therapy 361 

B caiboru e of soda (ire Sod um B carbonate) 

Beeps stranof 25 j 

B « a bandage to arra in hand infect ons 

(F g 410) 377 

Bile and bile salts m ui ne 47 

— feed t)g of In b 1 ary fistula 191 

B le duct common gall stone impacted in 

Pnbtam a treatment 191 

obstruct on to CFgi 217 at#) 189 

B llimoru and Dunlop a needle for intrt 

muscuiac nfuson (Fg 128) 8s 

B pp dress ngs after matco d opersuens 428 429 
B ribs n hosp tals ensuring identity of bab es $06 

— — iiouficat on of 306 

B smulh preparauons n lyplulu 464 

— — — Btelerince to 460 

Bbdder decompress on of m icu e reienuon 

(Fgt 239 26S) 23a ec seq 

— ditnage (Fgt 27* 274) 239 

— eptheiium in u me (Fg 75 A 2 4) sa 

» iiuuty in pelvie fractures 313 

— paralys I of in fractures of sp ne 313 

— • — reteotion due to (Fg 266) 23S 

— perforator Hamilton Bailey * (Fg 264)234 

— and prosttuc cases management of 

(Fg i »7 »??> 237 ajr 

— in unconscious states 163 

— washes (Fg 267 271) 237 

SLB mask for oxygen therapy Fg 196) 172 
Bleeding (tet Hemorrhage} 

Blenonhcea of conguncUva (Fg 475) 432 

B ephant s cd ary 430 

B siers in fracture tree ment 282 

Blood asp ta «d from chest s giuficance of 173 

— casts in unne (F g 75 C 3) 54 

— col ecuon for examinat on (Fg 65)31 

— concentrat on of sulphonain des n therapy 362 

— examinat M^of (Fgr 66 70) 32 

— grouping trf (Fgt 66 67) 32 


- groups if stnbution at 


Barbnone and barb tc 
^rb uitaies for del t 

Bar un:f po somng magnes um sulphate as 

anudote 4*7 

Barker s lumbar punctu e needle (Fg 427) 392 
Barrel bandage (ftg 32 17 

Battholtut 5 in gononfitta 46s 

Bartholin • glands palpat on of 397 

Basal fractures of femur neck _ 319 

Basil vein median for enpamnirsiiiet a 130 
Baths hot for retention wi hutethnua 233 

saline in ueam eni of nfec ed burns 3S9 

— S tz n treatment of gonorrhtea 456 

BDH 4460 as urinary ndcator 42 


igEuropesj 


(Fgt 


38 

6 * 70) 34 


— oxygen carry ng capac ty of CO pc 

— rtoti^cf far tttntfia an 94 

— transfus on [Fg 129-136)87-96 

admuustia on of blood (Fg 132) 89 

— — gf er rectal BperaOans 209 

— — — tonsillectomy 408 

care of col ec ed blood 83 

— — collecting the blood (Fgt 129-131) 87 

contnuousdtp CFig 133)89 

— — group ng as prelim nary to 

hxrotemess ^ ** *^^8* 

react ons following 95 



516 


INDEX 


— — Tr3tofujo-V»c 


Blood-cclls nhte normaJ valuci 
Blood-cholnccrol n renal disease 
Blood cloi reiencion of unne due to 


e (F t 71 B 3) s» 


Blood-cultures 

Blood phosphates m renal disease 
Blood plasma atrated and dned for 
— infus on in bums 


Blood pressure readings pre-operauveyalueof 107 

Blood-serum collection and rumination of 31 

Blood smear making of 3t (Ft 70) 3S 

Blood sugar estimation 31 

— normal values 38 

%lood urea clearance test 211 

— esamations in renal function 217 

— normal values j8 

Blood unc-aad estimations in renal disease atS 

Bloody taps in lumbar puncture 39a 

B ue asphyna (F t l() 9 

B- hlera compress on clamp in fractures of 

— mo^cation of Brauns tpbnt m supra 

cond)Uc fractures of femur (Ft }<}) 3)3 

— plaster scusors (Ft 314)265 

Bouuig as method of stenlumg lynnges and 


Brandy and coffee enema 105 

Braun a splint B Wet s mod ficanon m supra 

condylar fractures of femur (Fr 363)323 
Breast abscess of , (f jr 404 406) 367 

— adhes ve pla^r bandage for (Fgs 44 45)23 

— manr-caJed bandage foe (Ftr 36) fa 

B eathing (see Respiration) 

Brick-dust depos t tn unne 4 1 49 

Bright * d scase venodjsis contra ind cated in §5 
Bcilbant g r e en gentian violet, and acndavme 

in burns 355 

— — tn tannic-and treatment of bums 357 

as hjpnotic ^ 

.jnolbluesf ur 

Bromural as hypnotic 
Branch drainage of 
Bronchial spasm ephednne for 
Bronchitis, acute suppurative 154 

follovuig rectal operations 209 

— post-openuve 153 

Bronchography (fgi 86-90) 64-67 

Bronchopicim] hstula test for 2 9 

Broa-nes fOems) forceps for tonsJlectoray 

. -MS 

— — Igatu/e rube breaker (fit i6t) 137 

— — splints and boots (f igr 3S6 389-391) 346 

Brucella infec^iu, tulphonamides in 365 

— treatment of 250 

Bubo 37P 

Buller s th eld in gonorrhsal Con uncTivit t in 

<Ft 47 S)m 
(rv 399 - 401 ) 35*'3«0 


(Ffi 2t3 215) 184 


Bo It 453 

— in ear 423 

Bone forceps for aicumcu on (Fit 278) 242 Bunt abdomen 

— lea ons n lyphilia , ^ 465 

Bcne-grafung in spinal cuberculos s 344 

Bone-inarrote b opsy (Ft 316)470 

Bonney’s blue to prevent aut^inoculauon in 

carbuncle 372 

Boots and fplino Denis Brou-nc i in talipes 

equinovsrua (Ft/i 386 3l9-39>)346 

— sutpcsl meaiurements for ordering of •<>< 

Borax and alum gargles for raouth let 01 


— blvod plasms miisfus „ 

— evipananxathetis in eases of 129 

Bursae, n ecuon ireaimeni of 391 

— rtdul and ulnsr (pihate) infretron of 
(Fit 414 4I«) 379 


le con unctincis 


463 

432 

237 

437 


— — as bladder w 

— — n corneal ulcers 

— — fomentations for stye 

— - — m ulcerated bed-sore 335 

ingonorrhcesJcon unctiviasuiidult 433 434 

and hazelme in chrome con unctivius 434 

— — and iodine m chrome suppurative otius 

media 425 426 

m lachrymal obstruction 43B 

ophthalmia neona orum 433 

zinc oxide and starch dusongpouder 374 

Botryomycosxs horoinu cauterization tn 455 

Bottle for fluid pathological ipecuoetis (Ft 63)30 

stenle for col eenng unne via indwelling 

catheter <F>g 252) 226 

Bougie Mills a sucuon (fig 513) 458 

Bouemace m acute retention doc m atnccxire 

^ <Fg 261)233 

JFig 29s) 

eatment of conical 
ultrs 437 

— evacuation of pre-operatiie 107 

m Ochsnet Sherren ueatment In ippendi 

ciQS >93 

Bcpile s apparatus for mtrous oxide an*jthcsia 

(Fg t49) 120 

Boiemann 5 Ultra uterine douche </=’g 43*) 399 

Brachial artery compres ori cf </ ig 4) 2 

Bradford frame in tuberculous spine 

(Fig 379) 343 

Brxnchia! cyst, examination of pus 3* 


Cage knee tneasurementa for ordenng of 
Caupui od of for flatulence after abdorauial 

Calamine and mlomel in syphilis 
Calcium m blood normal values 

— lactate or gluconate m b le-duct openDons 
— parathyroid tetany ) 


(Fi 


I H) SI 

459 

460 


— — pretention of serum disease 

— salp ngius 40a 

— sulpha e nuruie microscop ca] appearance 31 
Calculua bdiary (sre Call-stsnes) 

— parood Matogram of (fg 77) 36 

— urethral acute retention due to 233 

Catlandcrs modiflcationof Samaxy s tourniquet 5 

(Fg 7) 3 

Calliper walking measuremenaforordennaof 493 
Calomel n syphil s 463 

Camne teeth, extraction of (Figi 499-502)448 449 
Cannula «) ampoule (Fig 93) 68 

— for continuous uiuiveDous saline 

(Figr tl6, 120) 80 82 

— insertion of for venoclys s 8 1 

— prostanc Ultzmanns (F g 511) 4S8 

— and mean Southey's (F g 313)469 

Capeline bandage (F e 27 28) t6 

Opsule forceps Coupee 1 (Fif 489)44° 


tKDES: 
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Carboh> drates (»< also Glucose) 

— 1 prote n diets in wound hesUng *47 

Carbolic and in corneal ulcer CFig 480) 437 

— — in glycerin In discharging eat 41S 

— insidlations af erpar«ce7!>esirtymp»fti425 

— — in ecuona for himorrho da 211 I2 

poisoning magnes uiasulphateanadoie 487 

— — for pruntus vufvse m gonorrhaa 4<£t 

urine 40 

Csrbolized resin dressings in pulp tis 44S 

Carbon d oxid e w th nitrous uiuae anssthes a i2x 

— — and oxygen for bronch tls after rectal 

operations 209 


— — — in ether convuls oOs sj 

— — — ev pan overdosage 131 

— massiveeollapseoflunfi rj5 

novocain po sorung >3 

— — — po lomng by gases 48I 

— — — post operative bronch t s IS4 

— shock treatment S 

— — — white asphyxia 

— — m pets stent post operauve hiccup 

^ (F* *33) *01 

— — snow treatmeni of skin anecnon* 

{ft SO9) 4J4 

— monoxide po soning 4*3 

Carbromal as hypnotic r49 

Carbuncles and bed sores 37* 376 

Card ae cond nons xenesttuon in 467 

— deeortipensai on bronchography contra 

n^eated n 64 

— d lease pt« eperauve p eparac on 1 so 

— failure following blood itanifus on 96 

— — venoelys s contra ind ca ed n 85 

•- maitage in wh e asphyxia {Fg 17) ii 

— lumulant Labats n spinal atixsihesu la 

Cardiaaol in collapse t 

Card ovatcular typhil s 467 

— ays em in assessing opetauon risks 131 

— — pie-opetative prepatauon and 106 

Csnninaive for ds(uJ<(i*e after abdominal 

operit ona >97 

Carotid at ery common artast of bleeding 

from (ft *) • 

Carpal scaphoid fracture of (r g 345) 393 

— — — arm lunar dii ocat on 5 th 305 

— aemilutue d sloeat ons of (.Ff 346-348) 394 
Carr aapi ntmf actutes ofwnst eosotescence 

of *70 

Cascaraevacuant after rectal opera 00s *06 

Casiex and Ontaneda s technique in cuiemal 

punaurc _ {Fie 4jr) 3»6 

Cataract (F is 4») 489) 440 

Catarrh inbslauona for 160 

— nasopharyngeal lahalatiow for rjr 

Catechu and I q plun bi subaceta s in threat 

ened bed sore 373 

Catgut in repair of inois ons *40 

Caihe er s) and calheierizanon 

<F*r 354 *66) *30-236 

— connect ng link (Fig 239) *3* 

— indwe I ng managcmeot of <F g 252) 2*6 

— Mileeot (Ff 270 B) 239 

— — in suptapub c catheter rat on 

(Figs S63-*6S) *34 

— method d cystography 39 

— nasal Magills forcndotischealana-sthes a 

(f g 154) 122 

— ~ for oxjgen therapy (Ft *94) *7* 

— de Peiret (Fg 270 A) 239 

— — introducer for (Fg *72) *39 

— *ten raaon of 230 

— In wash ng out bladder (Fr *67)237 

Caihetcroai on in acute retention 

(Fiji 238-aSl) 232 cl aeq 

— af er tecul opetah ns *to 

— and catheters (Fgt *34 266) 330-a36 

— of cervix in septic aboruon 402 

— Custachian in deafness (F igi 469 470) 427 

— suprapub c for acute re ention 

(fifi 263 263)234 *3$ 

— tying in caiheter (/ig« 334 *57) *30 


— hmeniopb e rhin tis 413 

akin Us ons 433 

Cayenne pepper depos t in urine 4t 

C t mixture anarsthes a I2j 

Cerebnd compress on acute 167 

— imtatum 167 

Cerebtosp naC du cC escap ng in fractures of 

skull 16S 

pressure measuring of (F g 430) 39s 

Cecoficatei notes outhes gn ngof 307 

Cettihcation of death ai d reporting to coroner 

509-5JO 

— — us Scotland <11 51a 

CetT cal («» olio Neck) 

— abacex* deep (Fig 403) 367 

— lympha c glands suppurating 367 

— spne fractures and d slocacions (F; 354) 31* 

— — piaster lackel for 262 

Cervix. eauter isaon of nleucorrhtia(Fg 439) 399 

— dilatation and cure uge of (h gs 436-438) 398 

— tak ng smear from (F e 434) 397 

Chalazion (F gs 472 473> 431 

ChanCTO d 466 

— ne s on of fo t k n for 244 

Chassaignac’s tubercle in arrest of bleeding 

InOTi common caroud arlery (Fv 0 1 

Chemotherapy (»«r of o Sulphonamides etc > 

— uigonorthtea 4S8 

Chest adhes ve pfss «r bundage for (Fjr 46) 2} 

— asp rat on of (Fgs 199 *00)174 

therapeute (Fg 201) *76 

— eases suigical management of 

(Fvi 194 aiS) 17* ‘«J 

— d scomfort in artinual pneumothorax 473 

— many tailed bandage for 19 

— sprul plaster aekeifo* 262 

Chid eft pre opersi ve rare of (Fg rg!) *09 
Chloral hyert e as hypnotic 149 

Chloranune-T in gonorrhsa in female 460 46: 
Chloroform eturschesu rtg 

— — atrop ne premed cation m 116 

— — con ra ind rated m diabetes 114 

ChoUngiography post operauve 63 

Cholecystectomy (Fg 316) 188 

Cholecysuii* acute 188 

— — delayed ueatmeni 188 

— chron c (Fg at6) l8S 

Cholecystography 61 

Cho ecyitostomy tube management of 

. (Fg *i7-a«9) «90 

Cholenerol n wood In renal iLsrase *>9 

— crysuls n pus 36 

Chofod aarcomaof ophthalnioseopceppeer 

ance (Fgi 491 49*) 444 

Chyluna St 

Q( ary Uephanus 430 

Creumoson (Fgs *78 2S4) *4* 

C sternal pimcture (Fgs 43: 433) 396 

C ira ed blood plasma 94 

Coat on Of blood for transfuson (Fg 129} 87 
Clausen s harness « tb face p ece for nitrous 

oxde ansesthes a (F r 130) S20 

Oavicle fractures of (Fig 329) 286 

— — lemptuary splinting 269 

Clawing « toes due to unmobilizauon n 

IraCTures 278 

deans ng enema before renal opent ons 104 

deft pa ate 411 

denying during anesthesia 127 

O ps for approxioia loa of skin edges 

(Fig; S8l 182) >41 

doe telemion 235 

dove ht«h knot (Fr 174) 138 

CloTets Inhaler for ethyl chloride inhaler 

. (Fg t6i) t2S 

Owes 0(1 of, dress nn m pulp Us 445 

Cocaine and adrenaline compress m para 


- for pa n after too h extraction 
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INDEX 


Coca ne po somng poUK um pennanganate 


— 

Codeme Iinctus for uoproducuve cough I to 

— at sedauv* ui btonchiUs 151 X5j 

Cod tiver oil and Tascl ne dressings after rectal 

operat ons 206 

Coffee and brandy enema loe 

Cold in treatment of bruises 230 

Coleman a postural dra rvagt in untonscious 

iPe 193 ) «4 
I8S 


Col c gall SI 


CoUap 


aho Shock) 


Contus on crack fracti 
Consuls ons ether 
Copper sulpha e as anudote in phospbonis 


Cqtrk »es po soning by treatment by neu- 

iraluauon 48$ 

Corsets Uparotomy {F g 54! 25 

CoTsenage after operations os pancreas I91 

— for empyema dress ng [F g 06) 179 

— isv pccvenuon of burst abdomen 2to 

— of wounds in general (f ft 6o-5i) 2S 


lung 

pneumonia aj6 

ciassve fFfi igy 188)154 

— treatment of {Fg ss) 7 

— under anesthesia (Fes 16 17) 9 

Collapse-pneumonitis 157 

Collar sp nal measurements for ordering of 494 
CoUes s fracture of rad us (F gt 34a 344) 301 
prevention of stiffness of fingers in 

„ „ , . , ^ i^g 3»3> 

CoUod on dressing after hammer toe opera 

lions 351 

for sprains of finger lomts 307 

Colostomy belts measurements for ordering 

(FV 533 S3<) W 

— enemau 104 

— management of (Fr *4«> »o8 

Colpotemy posienor in acute sslping us 

>/ 44t) 404 

Coma tn po sorung 487 488 

Commuiuced CoIIea a fracture 303 

~ fractures of head of radius 398 

— — Ub al tuberoi ty Fg j5j) 327 

— — rertebft (Ff 35i 6 ) 310 

Competuiuon Acts ^Torkmens reports in 

connexion w th 496 

Compound (raccures 283 

— — emergency treatment 272 

Cotnpreas on acute cerebral >67 

-- diagnosia from other unconsc out su ea 165 

Concuss on can of pauent (Fig 192 193) 162 


Cortm in treatment of collapse y. 

Cough reflex depress on of by morphia 152 

— unproductive sedauves for Ito 

Coupes capsule forceps (F g 489) 449 

■ ' ■ (Fg 4*4) 439 

I tnd — 

Crack fiactures of head of rad m 

— — patella 327 

Cramer nire splint in after treatment of band 

nfections (Fig 420) 383 

Creatinine in blood in renal disease 218 

— uruie mimacop cal appearance 51 

Creosote inhalauons for catarrh 160 

•— — In post-operauve branch ns JS4 

Crises tbyro d i7t 

post-operauve 170 

Cntchen a cautact spoons (F g 487)440 

Crucial 1 gamenti rupture of 327 

Crucifix method of forestall ng shock in chil 

dren _ (Fg J48) no 

Crush fractures of spine (F g 351) 309 

Crutches mesiuremcncs for ordering of 493 

CrystsUuna (Fig *4) 49 

CimuM of uterus (Fig 437 438) 398 

Curene Aloorfields (fi g 4S6) 440 

“ 5tni ^ (Fg 43T) 39* 

“ Sir S Clair Thcimtonf (Ftg 457)41] 

Cyanide po sorung potass um permanganate 

as anudoie 487 

Cyanos t in iiilpharaUmiJi iheripy 363 

Cyclopropane ancsthes a 123 

Cybndrods in urine 34 

Cyal s) branchial rxaminsoon of pus 36 

— of to didym s nieruoD therapy ~ '* 

C^uiis pain L. 

Cystography 59 

Cyatcacopy record taking in (Fig ayv) 241 

e.ls. 


374 Cyaloiome Moorfieldt 


CmuncBva iniunes t. 

Con uiKUv us acu e purulent (Fig 475) 432 

— dir^c'™"’' 

— — angular dipIobaoUary) 434 


^(Fig 327 ) 280 
Cf g 334 A) 290 


rjACRyOCySTITIS acute 4 

^ Dacryo-cyno-rhinostomy la lachrymal 

obstruction 4 

Dagenan (rrr Sulphapyndme) 

Dakins solution m imgsuon of breast abscess 3 
Dangerous drags heup tal regulations and 5 
Deafness Cfiigi 4S8-470) 4 

DeaUi(s) certificauon of and reporting to 

coroner^ d ^ 

reporting of yra 5 

— in hosp cal procedure after 51 

— Impending under aniesthrsia (Fgr 16, I ) 
under ansrs hesia or from operation, report 

... or proeuiator fiscal 510 - 


4S7 Debiluatuig diseases 1 


s treatment of 


Cornea abras ons of 43S 

— afl’ecuons of (Fgr 477-4*«) 43S 

— foreign bodies in (Fgs 477 478) 43® 

— injuries of (Fgi 477-479) 435 

perforating wounds of (Fig 479) 43<» 

— ulcers of (Fg 4S0 481) 437 

Corneal spud (Fig 477) 43® 

Corns 351 

Coronary srtenes, compress on of mbleeding 

from Lp (Fg I) I 

Coroner repotting a dea h to 509 


Decompress on of bladder in acute retenuon 
(Figs 259 - 265 ) 232 I 
Dehydrabon m poison ng 


— paialyssof wsthilislocabon ofshouldei 

— strain of 
Denial (sM Teeth) 

Pemalone on iodoform gsuae for pam a 
Dtos^ssed fractures of skull 
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— purui«it,m fracture treatment 

Dermatol dusting powder 574 

Dermatological operations Cfg iOg) 454 

Desoxycorucosterone acetate in shock 9 

— in toxasmia of bums 3S6 

Df to] for anal rngation after rectal operatiofta 

206 2t0 

— bum cream in minor bums 3S4 

— cream to prc eni auto-inoculat on an car 

buncle 372 

— douches m leucorrhaa 399 

— dress ngs m 1 gal on of hsemorrho ds 214 

— in treatment of burns 3S5 

Devegan for tnchomonaa vsgimtis 4D0 

de 1 eczer CB heter (rg 270 A) 239 

— — inlrodueet for (/ t *72) 239 

de 'X’ecker s forceps Br ' ' ..-j— 

D abnes operat ons ana 
Diathermy m treatment of sprains 

— — tender heels 
D et acidogen c n renal cates 
“ after gasrnc operations 

— before and after cataract extract 

— in carbuncles 

— colostomy c 


rs forindectomy 


iind healing 


It of Meed ng 

iFt I J) I 
(Fg 416) J9# 
I9T 

(Ft 291) *47 


Dilstat on of cerv x 
~ stomach acute 

— urethral stnctute 

— vagina for dyspareunu 


D phiber a fsaminauon of swab m suspected 

D plobaeiUus of Morix con unctiv t s due to 

410l 4)4 

D seharge of pat enta from hcisp al 307 

D s ss on needle (F>t 478) 4)6 

D slocai on(4) of a«onuo-cta» imlar i<^« 


ind fractures of bones of face spine and 


ir faw 


Dory 1 1< 




(t retention of ui 


205 


— for Ii^jat-opent ve retention 
Dott I ISunran) meihod of dress w heed 

siounds (Ft >91) 162 

Douche imra uleiine Boremsnns (Fit 43 V 399 

Dta niRe of abscesses )67 

— af er cholecystectomy >81 

— — masto J opera ons 4*8 4*9 

— bladder (figr *72 *74) *39 


- intercostal in empyema 

- open method in empyema (F gi 1 

- postural {rte Postural Drainage) 

• — *n empyema 


Dtinfcecs resp 

fif aJ res, .. 

Dnp blood iransfus on 
Drug fever due to sulphotum dei 


(Ft 5*6) 480 
for long continued am 

(Fig 133) 89 
16* 


Drumhead traumati rupture of 
Drunkenness diagnos s from dying pat ent 50s 
Duck bili forceps for remo ng syr nges from 

seen zer (Fig 95) 68 

Dunlop Ho ptilowj mauita ning Fowler s pos 

(Fig 32)) 192 


147 


Durham s lobster tad ttacheotomi 

Dying patient diagnm s from drunkenness 
Dysenrety f? /!rn ' • 


50s 


— in fzcai Astula 

— Kinorrhtea 4)6 

— n«Tnatemes s I87 

— Oehsner Sberrentreaineni n append eiua 19) 

— pre operauve lOT 


*76 


_.._t Inferior vnihfractur* fradu 

— ~ w til fracture of olecranon *99 

— of rad us wi h fracture of ulna 30I 

— sem lunar (lunate) bme (Figt 446-348) 304 

— shoulder 10 nt (eig 331) *88 

— thumb 307 

D ures s in supptess on of unne 2*5 

n urcucs mercurial 469 

Div nyl ether *n*s hen* *24 

Doca m toxamua of bums ^ 3)« 

Dots flex on m flat fool ^ 346 


17 AR ire a] o Out s) 

after treatment ef itiasvo d operations 428 

— bleeding from 423 

— d leharging (Ff 467) 4*5 

— examuuuon of (Figs 462 463) 42: 

— exostoses of 423 

— external bo 1 n 423 

— fort en bodies in 42S 

*— hzihaioma of auncle 428 

— Ubynnihfne concussion 423 

— nose and throat general examination 412 

— polypus m 

— sytinging of (Fg 464) 42* 

— itaumauc rupture of drumhead "* 

Fcaemaiest n contact dermal tu 

Edwards 1 (Tudor) ipecUcle carnet 

nasal catbeiers (Ft i 94 ) tT* 

— vein seeker (Fgi 108 109) 73 

Oneurage for spia ns of lateral 1 gamenc of 

ankle io nt 2)2 

Fttypuan ophthalmia (Fig 476) 434 

Uasioptast in prevention of bed sores 374 

Elbow dislocauonof 297 

— figuTe-of 8 bandage for (Fig 21) 14 

— and forearm plaster bandage for *j6 

— fractures of temporary support for 269 

— inclus on of fragment of Internal ep 

condyle wi hici 297 29S 

fftiesi of in Cracturea (Fg 328) 283 

2)2 


(Ft 464) 4*2 

433 


— tubeicufous 

Elderly patiertis pre-eperat e care I to 

Elevators for teetli exuacuon 

(Fgr 498 C, D 503) 448 449 

CRibouam ’at i)9 

— nilmcnary posi-operinve 1)8 

Emmrtus format on m i owlet a pos on. pre- 

»en on of 193 

Emery paper 10 keep syringe nozzles clews 68 

Imesay suture button (Fg 178) 141 

Emet ca in poisomng 48) 

Emphytema subcutaneous in amf cu) 

bneumothetax 47® 

Zm^r*tT>e e»v ly. imgetion of 179 

rad ography of )6 

— opctaucins adhes ve plaster bandage after 14 

— post-operative 1)8 

— tteaiment of (Figs aoi 208) 176 

Endotnicheal method of n trous oxide anici 

ibesi* . (Figs i)z-t)8) 122 

Cneirau adm n stration of (Fgr 145 I47) lo* 
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INDEX 


Enenuu colostomy 104 

— opaque preparauon for 61 

— m preparanoti for rectal cperatiotu 20% 

— turpentine^ in paralytic tleua 19S 

Envelope method of treating buma (Fig 401) 35S 
Eoftn coloured urine due to 40 

Ephednne for bronchia! ipasm tsz 

— to prevent collapse in spinal tnzitbeiu 12 

— in treatment of colbpse 8 

£p cond>}e internal of humerus fracture of 

(Ff J 40 ) W 

Ep cutan in wound healing 

Ep dermis injection into m vaceirxation 481 

Ep didymis cyst cf in ection therapy 248 

Ep did)tmus in gonorrhera 439 

EpilaQoo (Ftf 471) 4)1 

— Cotceps ^Tutfield* {Fg 305) 451 

Epijeps} unconsciousnas after fit diagnosis 

from other states l£) 

Ep phoia 4)8 

Epphjsis lower offemur duplacemeni of 323 

— — radius displa cmesit of 302 

— tibia displacCTient of 3)£ 

— of tibial tubercle avuls on of 326 

— upper of femur duplacemeni of 320 

Ep staxis treatment of Ft 436) 414 

Ep theliil casts in unne <F* 7 S C. J> $4 

— eells in ume fig 71 A) J2 

Crgometruie for rmtiorrhage tl tt curettage 

oiut^ 394 

Ergot in abortion 40 

Eruption of skin, csaminiaon of 43t 

^7 peias tulphonanudn in )£l 

Elba ha albuRunonieter and reagent 4} 

ferine in acute glaucoma 442 

Esmarch a bandage m airnc of hxmorthage 

Eimodd to assist reteotioa of unne after re^ 

openooru 205 

— for Mi4p<niiva retention aj) 

Eihamciline for 10 ecuoa of varicose veins 387 

Ether aa ad uvint 10 luttoui made sncsthesis 

— aszfihesia Fgi 139 I60 123 

— oonvuJs ona 13 

— divin)] anxsuiesia 124 


Ctb)l chloride ansrsthesu 
Eugenel dressings m pulpitis 
Eusol compresses us paUiaovc tre 
internal hzmorrho ds 

— dreisuij^after reoal opetapons 

— — hand infecuoRS 

— — infected bums 

Eusla hian catheterization in deafhi 


mpacted la common 
ru (Fg Ids) 123 


f uirrofia) fttai in urme 

Even on in fiat foot 
Evidence, the givuig of in legid cas> 
Evipan anzstheia 
for inns on for balanitis anc 

— • to control ether coirvuli ons 
— ' — jactiuticms in novocain poin 

Eacreto^ cystography 

— urography 

Esetcises, breathing in enipyeioa 

— for fingers m fractures 

— shoulder in fractures 

— stiS shoulder af er fractures 
Eiostos 3 of ear 

— subungual of toe-oail 

Eje's). affections of eon uncura 


(Fig 469 470 ) 427 
iFg 3*5) 34O 


— in aniesihKia car 
— ' corneal affections 


— lachrymal apparatus (Fji 43S 

~ opbthatmoscopy <Fj« 40^4941*42 

— »• specujuid (Fig aSlj 43S 

Eyd d affections of (Figj 471-473) 4to 

— upper fpethod of evening 431 

PACE bono fractures of 309 

A bursts of taruiic acid treacment 

(Fg 4S0) 3 J 7 

— masks for cssgtn thetapy <Fijr 193 397) 17 
Face-p ece With Osusen s harness for nurous 

oxide anzsihesu (Fg 130) 120 

rascal fiitula (Fig 232) 199 

Faradic foot baths for Sal foot m young 3as 
Faag s mynngotome (Fg 463) 424 

Fainting during in ecuon of varicose veins 3*8 
Fascul apace mfecuont of hand (Fgi 4I7>4I9} 381 
Fat cmbolisjzi 1S9 

Fatty cuts m tmee (F t 73 D} 34 

Feb^e albuminuria 42 

Feeding of bile in biliary fistula t9Z 

— uciconsaoua paDent |6a 

Fees for oecrepty etc^ payment by coroner 310 
Fehl fig a test for glycoeuna 43 

Pelamme after bilijr> tract opentsons s*9 

Felt pads for sola of feet in talipes equino- 

vanu (Fg 3*8) 348 

Female, indwelling atheter in (Fg 2 }7) tSt 

Femeru artery CHSunon, cemptess od of 

. a a. a {Fg S)i 

— glands abscesses around 3 0 


— • — — supracondylar (Fig 393) 

— — stfff knee due to 

subtrochanteric (Fg 394); 

— — ttmporatv suppon for (Fg 3x1) : 

— tower epiphjais dispIsceiBeatof 

— upper (p pbysis duplscoEent of 
Fergustoe s speoulum in rynxcnl 'gscal exam 
Fermentation tett 6af glicmiitia 
FetncchJondc tat for aceio*a<etic aod 

— hydroxide as antidote in arsemc pouceuog . 


(Fgr 29 30 16 
Fgi 4*5 4*9) 440 
(.Fgs 477 48s) 433 


fgure-of 8 bandage (Fgr 23, 21) 14 

for ftactura of clavicle (F 329) 286 

F Ibno songitfiTu Acm irir ch)luoadueto 31 

— - — — - m unne 55 

File for opening ampoules (Fig 92) 68 

Fingeifs) (see nl o Diumb) 

— adhesive plaster bandage for (Fig 39) aS 

— m arrest of tuemorThaee by compress on 

(Fi/i. r 3) t 

— dislocaaons of 307 

— fiaccoie 30S 

— ' mfeccion of terminal pulp compartment 

(f/gt 411 414 ) 377 

— inruna cif 30*t 

— mallet 33* 

— cedema of in fractures zgo, xBa 

— prevention of stiffness and cedema after 


— suppuraneetetiosvnovinsoffFtgs 414 416) 379 

Fust aid treatment of burns 354 

Fissnze in ano operative cure (F g 3S0) 14 

Fistub In ano, proctoscopy m (Fig 336) 04 

— bronchopleural test for J79 


(Fig 23 ) 199 
(Fgr 382-385) 345 
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Flat foot, spasmodic - - . 346 

Flatulence after abdominal operations - 
Flatus tube - . . (Fig *45) to* 

Flavine dressings after opening tschioiertal 

abscess 47t 

— — in infected bums 358 

— in paraffin 10 prevent suphilococeal mfec 

tion after hare lip operation 410 

Flexion in flat foot (Figi 382 38}) 34* 

Flexor pollicis longus sheath of infection of 

, , , , (Fgt 414 416) 179 

— tendon-sheaths of hand (Fig 4*4) 379 

— incisions for draining (Fig 4t3) 380 

Fluid admimstrauon m dehydration due to 

po sonmg 489 

— chart in management of renal cases 425 

— cv.takem.pse-opetao.'itpsesitav^sv wX 

— speamens for pathological depanme"* 

collection of (Fig *3) 30 

Fluorescein to detect abtasituis of cornea 43^ 

Fluoride to prevent glyeolyais m blood su|!*r 

Poley s bag for hsraorrhage after prostaiecionay 

(Fg *76) 44> 

— — rnethod of retaining catheter aSS 

Foot flat (Fgt 382-385) 34} 

— spasmodic 346 

— fractures of temporary splinting m 

(Fig }*») »7t 

— maiupulauve treatment of coad tions of 

(Fgl 382 391) 345 349 

— minor operations on (Ftgi _}9i-398) 35»-353 

— strain (Figi 382-385) 34} 

— tuberculous 344 

Forceps for breaking ligature container 

(Fig *68) 136 

— Brownes fortons lleewmy (Figi 445-447) 407 

— for c reumeision (Pgi 278 *79)242 

•— Couper a capsule (Fig 489) 440 

— • de weeker 1 for iridectomy , 440 

— epdat on (Fig 47t) 43> 

Vt bitfield a (Fig 5«5) 45' 

— for expression of uschoma bodies 435 

— Pritchards for packing nose (Fig 45^) 414 

— for reiBQvuig ayruiges from stenJ aer 

(Fif 95) « 

— Spencer Wells in removal of sutures 

(pg )86> 144 

for teeth exttacBon (Fg 498 A B) 448 
Forearm and elbow plaster bandage for 256 

— fracturesof temporal^ aphnt ngin(Fig ?*?) 269 

— invoKement ininfeetions ofhand (Ft 4*®) 3*‘ 


Fiactures and dislocations of upper limb 

, .. (Fiii 329-350) 286-308 

— of elbow, temporary support for - 269 

— emergency treatment of 

. . . , (.Figs 316-322)267-722 

— « external malleolus (Fig 373) 334 

— face bones 309 

— femur (see Femur) 

•— fiageis 308 

— first aid emergency splinting (Fig 316) 267 

— of foot temporary splinting (Fg 322)271 

— forearm lonporary splinting (Fig 319)269 

— and fracture dislocauons of ankle 

, . , (Figs 370-374) 332 

— funcnoiul activity after (Figs 323-326) 276 


— humerus (see Humerus) 

— iminobilizaQon of fragments 275 

— infected Winnett Orr treatment 284 

— of knee temporary spUnung of 271 

— leg bones temporary splintmg in 271 

— Idm anaesthesia of 272 

— rnalai bone 309 

— inetaearpals 306 

— metaiarsals 337 

— myositis ossificans in 282 

— of nasal bones 309 

— nerve lesions in 2S1 

— (edema of fingers and toes in 280 

— of olecrarum a|9 

— -^emergency treatment 272 

— ofoscaleis 337 

— patelU 326 327 

— pelvis , (Fig 355) 3«3 

— temporary support foe a70 

— periods of unmobilisatjon 276 

— — ineapaaty following $01 

— nressure sores in 281 

— purulent derrssuus m 282 

— of ndisl styloid 303 

— rad us CoUes s (Figs 342 344) 301 

— -- head of 298 

— — - with inferior radio>ulnat dislocation 301 

— — and ulna shafts of (Fig 341) 299 

— reduction of displacement 273 

— of scaphoid finger exercises m (Fig 325) 278 

— shouIcM temporary support for 269 

— stun bl stenng in 8 

— of skull iGS 

— sp ne {»« Spine) 

— temporary splint ng of (Fgi 318 322) 268 


To vler s position In lower abdominal cases 

(Figs 111 #*8) 192 

— — to reduce intracranial tension - *67 

Fracuonal test meal procedure 47 > 

FtactureCs) of acetabulum margmal - 3*7 

— alveolus in tooth extract on - 45 ® 

— ankle temporary splinting in (Fig 3 **) * 7 i 

— astragalus , 337 

— carpal scaphoid (Fig } 4 Sy 3O3 


(Fig J 23 ) * 7 « 

— complications and compound m;iiries 

(Figr 327, 

— compound or open - 283 

— delayed^ln"^ «eatment ^ 

— and dislocations ofbones efface spine mhd 

pelvis (Fifi 351 - 356 ) 3«9^3W 


— tooth during extracuon 450 

— ttanspon of cases (Fg 317) 267 

— tteacment of shock in 272 

— of uitu with dislocauon of radius 302 

— Volkmatin s ischxmic contracture m 

(Fig 327) 281 

— of wnsi temporary splinting (F g 320) 270 

Fracture-dislocation of cervical spme 313 

— and fractuies of ankle (F gs 370-374) 332 

— of pelvia - (figs 355 3s6) 313 

— spine (Fg 3SI C) 310 

— thumb Bennetts « (Figs 349 3S0) 306 
Fnenalsutch, three-in-one in circumcision 


le hip plaster spies 

(Fgl 307 308) 261 
« - - 423 
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f^ABRIELS synnge for in fcDon treatment 

of hiemortho ds {Ft 243) 2«« 

Gag Waoghi for tonsdleetomy {Ft 442)49$ 
Ca^e I operation for inguinal hemu adhei re 

planer dressing after (Ft 49) 24 

Gall bladder and pancreatic cases manage 

ment of (Fgs 216-aiO) 1SS-191 

Gall stone;s) (Fit ai6) 18S 

— col c i*» 

— impacted m common bile-duct Pnbram 1 

treatment 191 

Galosh Stanmore for teg plasters (Ft 304) 239 
Ganglu in ecaon treatment of 391 

Gangrene m fractures 289 

Gardenal as h)‘pnotic and analges c 149 

Gas (it€ S trous Oxide 

— gangrene in fractures 284 

sulphonamides m 361 J64 

— mask adapted f r oxygen therapj (F t 19$) 172 


- management cf gastr 

- paralytic ileus 
ises management of 


Gastro-in estmal tract radiography of 
_ , , *4 8j) 61 

Genital organs male, minor operaooru 00 

, . . (flft 2T8~J9J 442 249 

— tract, radiology of tF/t 82 tj) 60 

GenBan violet, brilliant green and acn^nne 

in bums 75) 

— — • for meniha infection of rtgina 400 

— — toprerentaul^-inoeulaaoninettbunde 372 

— for pnin us yulvx in goeonhaa 462 

Genards ureoaeter Ft 73) 48 

Gingivectorey for pyorrhoea alreoUns 446 

Gland Bartholin i palraaea of 207 

Glauber’s salts ui So^uin Sulphate) 

Glaucoma icu e 442 

Glioma of retina, ophthalmoscopic appearance 
Gloneru]»4ephnns acute diffuse bloo/urea 

.. m _ 218 224 

uloee) surteoni r gi tds iM) 13$ 

Cluconogalaciogluconate in gall-stone ioi e 18S 

— — obstruction cf common bile-duct 189 

Glucose n pcet-opcraurc acidosis 20 

— poit^iperatiTd) m dubetes 1 1 7 

— pre-operaurely 10 acute cholecjantis I88 

and saline infus on in aodosis due So de- 
hydration 113 

— — - — af er shyro decsomy 170 171 

Gluteal region in ecuons inio Ft >03) 72 

— and magnes um sulphate dressings in 

carbuncle 372 

— and obve oil for funcuoning of colostomy 20S 

— tampons m acute salpmgms 404 

Glycennatcd calf I)-tnph for racnnason 479 

Glycerol nek into scound in ihyro d crises 170 

Glyco-gelatin pessaries in acute salpingitis 404 

leucorrhira 399 

Goldman s apparatus for d vin>l ether an-TS 


Craefes cataract knife (Fit 48]) 44s 

Grams method of stauung pus smears 37 

Granular casts m unse {F ( 7s E, I 2) S4 

— coounctivits (Ft 47«) 434 

Granulocytopenia due 10 tulphonamide tnerap] 364 
Granuloma pyogemeum. cautenza on m 4SS 

uterus retrorerted 403 

Ctavny method of grnng enema 

(Fit 1 * 6 , 147) 10 

— — scrum in ccuon (Ft HO) 76 

— techfuque in retrograde pyelography J9 

Crotn (let alia Ingumal) 

— I gacure cf saphenous vein in m va ose 

veins (Ft 423) 38* 

— spies for {Ft 22) IS 

— suppurating glands of 3~o 

Guaiac test for blood m unne 45 

Gumnutous les ons in syphilis 465 

Gums bcerauon of in tooth extract on 4S0 

Guy's HosptaJ spinal manometer (Ft 430) 39s 

— pill ID cardiovascular and viscenl syphilis 4]] 
Gynecological procedures {Figt 434 441)397^434 


■U^MATE-MESIS non poft-opersu e 187 

** — posi-operscive 1*7 

Hemato dm a unne 3 

Hatmatotna (ire al a Bnuses) 

— anal IFg *«) 719 

— of auncle 43* 

— vulvar 40t 

Hstinaiopoiphynnuna (Ft *3)47 

Hemauna (Ft 721 45 US 

— doe to sulphonamidc therapy 384 

— iiueroscop cal appearances of unne in 


HxmogI binuna (Ft 72) 46 

Hxinolyue uurirua due t o sulphonanude therapy 384 

— fcacQons folloa-ing blood tramfus on 95 

— streptocottal infecuoei sulphonsmidn ut 

36! }U 

Kannopeysis in aruHoat pneumoihorix 4*9 

— vcainent of 477 

Hmorrhage af er carcumcis on 244 

— — prosljieelomy fflgr 375 76) 40 

— — teeth extracnoo 450 

— — ibyro dectomy I "O 


— arrest of 

— ’ blood plasma transfusion tr 

— comrlraung curettage of u 


onpound fractures, ccnlrol of 272 

423 

1 (Ft 45S) 414 


— fubarachno d. djagnosis bom bloody tap 394 

— subcon uncu'W 43 > 

— urethral urethrography contra indicated in 39 

Hmorrhagi effus on into a loinl 2]o 

HziPoiTboidal plexus thrombos s of due to 

H j t ao f jli oKli ectemal (Fit 242) 210 

— Dnemal (Fif 243 249) tii 

Hmosusis 138 

Hairdftertodrytanrucac d coagulum nbums 


— m female 460 

— in male (Ffi 519-513) 456 

— ndphonamides o 361 362 

Gonorrheeal con uncnntis m adult (Fip 475) 433 

Gouty sub eels, chronic conjuncnvios m 434 

Govms surgeons 135 

Grady's forceps for express on cf trachoma 

bodies 435 


— fascial spa e mfecucos (Fti 417-419) 3*1 

— fiexoc lendors-sheaths cf (Ff 414) 3^ 

— — incisions for draining {Fit 4i5) 3*9 
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Hands obsletncun s n parath>to d leuny 171 

— plaster bandage for 255 

— preparation of beforeass sungacoperauotu 133 

Hare Up {P gt 419-431) 409 

Hams a operauon of prostatectomy bladder 

washes after J38 

HawfcsbiU forceps for teeth extraction 

„ , . , - , . 49* B) 448 

Hawley table for applying h p plaster sp at 

(Pg 305) 260 

Hay s sulphur test for bile-salts in urine 47 

}itzeline and bone tad in chrtta Ccan uiictirjtis 434 
Head adhes ve plaster dressing for (Fig 41) 22 

— munes (Figi t89->93) »6i-i68 

— and neck bleeding from arteries of (F« i) i 

Headache following lumbar puncture 394 

Healing of wounds factors m 146 

Hearing tests 4^ 

liearsay exclus on by rules of evidence 497 

Heart (i« Card ae) 

Heal treatment m acute salpingitis 404 

Heath a method in bleeding from longue t 

Heel BppI cation of to plaster bandage for teg 

— te der *** 

Hepann in prevention of post operative 

thromhoiis tS3 

Hernia inguinal adhes ve plaster dlressing 

afeet Galiies openton (Fg 49) 44 

— — WHS tot measurements for ordering of 

(Ff 5$«) 49S 

— umblcal Mayo s operauon for adhes ve 

plaster dressiog after (F f aS> 24 

— — truss for maasurementa for ordering of 494 
Kemiotomy tn infant adhes ve plaster dres 

sing after (fiir so S>) *4 

Hexamuie (jue Uroiropine) 

Hiccup as cempi cauon of evipan anssthesio tyt 

— pen stent post opetattve (Ft ta) tot 

H gginton a lyriagre for giving enema 102 

Hian a anhrodei s for hammer toe (Fg 394) 3Si 
Highmore antra of uaniiJlumintaon of 

Fg 435) 41} 

H Iton a method of opening abscesses 36$ 

— — — deep aiollary abscesses 370 

Hptomt dsldcauonof (Fg }S7> }'6 

— long plaster apJca for 2»» 

^ short plaster spica far (Fgr 303 so6> 259 

— Thomas splint for raeaiurements for 

— tuberc^l^ ° (Fgi 37S 3t7) 3|9 

H pputan m cholang ography 03 

— oral pyelography 57 

H ppimc and in urine microscopical appear 

ance 

H staimne test meal procedure 474 

H stological spec mens collection of 3<* 

Hobble boots for tal pcs eqvunovarus 

(Fig 386) 34* 

Hodge pessary for tetrovers on of utetua 403 

Hordeolum 43° 

Horse serum in carbuncle 373 

Hoskins bed elevator for high Fowlers pos 

t on (Fg 228) 193 

Hosp talfs) adiniiustrauon 504 S08 

— births and abortions in SO« 

— deaths in procedure after J07 

— pauents admission of 504 

— — d scharge of S07 

transfernngof tootherhospuls 507 

— VIS ting pauents , . ^ 

Hot packs in treatment of white asphyxia 


Hi 


casts ,n untie (F.g 7! P. 2) J4 

Hydrocele in ecuon treatment of (F g 292)247 
Hydrochlorc acid in paraffin 0 ntment to 
prevent burst abdomen after pancreatic 
operations 191 

Hydrogen peroxide dressings in hand infections 384 
recui operauons 206 2io 

— — gargles m mouth lesions la syphilis 463 

in irr gation of abscess caviues 367 

Hymen imperforate 401 

HyosQne in pre-operative medicauon 116 

— as aedaare in fracture ef base of skuH 167 

Hypertens <m venoclysia contra ind cated in 85 

Hyperthyro dism v th d abates operauons in 114 
llypenroph c stun cis 413 

Hypnotics and sedatives postoperative 148 150 

Hypochlorite for imganon of empj etna cawty 1 79 


(Fg 98) 70 


Hypoderm^ med a 
Hypopyon 

Hypostai c pneumoma in fractures in aged 285 
Hypotens on ev pananiesthes acontra indicated 

Hysterosalp ngogrsphy (Fg 83) 6t 


fCED lotions m gonorrhieal coniunctivias 1 
* adult 

lee packs In pose operative (hyro d enses 
fchtnsol 4 essings after exc non of rectum 

— — m aud tery funinel* 

— in external ouus 

— and glycerin m Bartholimt s 
epid dym t s 

— — gonorrbtsa m female 

— — for heal ng bed sores 

— — pen urethral abscess 
Icterus index of blood 
Ictbopaste bandage to prevent d 


IS 


- fractures 

Ileus paralytic 197 (Ff 231 

lUuoi nanon for exammauon e>f nose throat 


Imperforate hymen 40i 

Ineapaaty inessment of 4^303 

Ineis ons for dnining flexor tendon sheatha of 

hand IFf 41s) jSe 

— — forearm 'F» aisi s*t 

— — thenar space 


: 407) 370 


29« 


(Fg 339) 295 

irnal epicondyle (Fg 340) 297 

neck (Figf 334 33«i) »9t> 

shaft 293 

— — supracondylar (Fgr 337 33*1 *94 

— — temporary splint ng (Fg 318)269 

— tuberos tyof contusionfraaoreof(Fg 332) 290 


axillary a^ , «... 

— — breast abscess (F r 406) 36S 

— — deep cervical abscess (f g 403) 367 

— — ischiorectal abscess (Fg 408) 370 

— — per tons liar abscess (Fg 448)408 

— — terminal pulp space of carpal phalanx 

(Fg 412) 378 

tympuuc membrane [F g 466) 424 

— operauve repair of (Figi 176-186) 140-145 

— for paronychia (Fig 413) 378 

— nb tesecQon (Fig 202) 177 

Incisors extraction of (Fgr 499-501) 448 449 
Incomnenceof unne nurs ng of cases of 374 

Index finger suppurative tenosynovitis of 

(Fg 4t5 I) 380 
Indicators tor pH of urine 42 

Indigo iR unne 51 

Inevitable abortion 402 

Infected fractures Wuinett Orr treatment 284 
Infcctton m burns (Figr 400 401) 357 

Infectious cases, hosp tal adiruss on of 50S 

• ~ 430 

372 

strains . 253 

ti^rowing roe nail (Figi 392 393) 35o 

Ingmnal (see a/ia Grom) 

— bema adhes ve plaster dressing after 

Calles operator! (Fig 49) 24 

— — win for measurements for ordentig of 

(Fg 531) 495 

Inhalations for caurrhal cond tions 160 

Inhaled po sons * 483 
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In ect«4 poisQtis 
In ecaoivs) intradcfmal 

— uitrtmusculir (Figi . 

— of oU-toluble anastheucs in rectal surget) 

(Ft IJl) 2tj 


(Fg 100) 7t 
lOl 103) 71 

surget) 

f / «•) 

fF»I »<») 72 


— subcMtaneous 

— treatment of bura* and ganalia jy, 

hoJJoir neetUe fecJliuque (Figt 9t to9) 69-74 

of h>drocele (Fig aM) 247 

in emal hxniotTho di (Figi 243-241)211 

vancocde (Fg 2i>3) 24« 

•; vaneoie feint (Ffi 421 422)386 

Inrpccuon in gifizcological esamination 

, , . (Fgi 434 43$) 397 

Iniulm in pott-operaQ e tadotu 202 

— pre- and post-operauvely m dubeaca 1 15 

— m treatment of bed-sorei 37ft 

Interceptor for continuous intratenoui aaline 

(Fg 117) I 


— — coUapje under 

— n ectiona (Fgi 104 109) 72 

— route for lerum in eceon Fg tto) 76 

— ialine ii Saline 

— lodiuiDtuIphete in Rnghr'e dueeie ge 

— — — retention inUi overdo* 235 

— — — luppreei on of unne 22$ 

Intubation for diipnteafoUouuigtlii'ro decioiriT iTt 
Injen on in flat foot Fig 384 346 

looex m ep didymitu 40e 

Iodide* let Potast urn Iodide Sodium Iodide) 
Iodine and bone powder in chronic ruppura 

nve oetu media 425 426 

— gauge drcMing af er r e mova l of planurwerta 455 

— L41801 1 loluaon pre- and pon-operaovely 

m Uiyro d aiea t6^ 170 171 

poifoning lurch pas e as antidote 487 

— in pre-opeiau e prepacaoon of *k n 

109 Fg 167) jjo 

— »en! tiTity teiting for prmoia to broncho- 

graphy *4 

— test for bilinun* 47 

— tmet. lodi mitit m gonoirbcea in female 461 
Iodoform gaiue plug « ib Dentalone for pain 


lonuauon m treatment of sprains 
Ipecacuanha as emetic us poisoning 
Iron and ammonjum citxa e in hsmacemesis 

— beel for plaster leg bandage 

— perchloride and liq epispaSQcuj for vul *2 


— tubeiculous treatment of 
, , (Figi 375 381) 339 3 

Jmes s abducoon frame for treatment of 

rubetcnioua h D tF» seS'i j 


In er'ostal drainage in empyema ' ’ 176 

Intestinal aspiration (Fig 144) ion 

in paralfuc ileus I9g 

— (rfistiuccon multiple horizontal fluid levels 

in radiograph in F g 8s) 6 

Intracraiual lens on increased 167 

Intradermal injecuons Fg 100) 71 

Intramuscular infus on continuous 

Fg* 127 128) 8s 

— incmions Fgi toi 1031 71 




rubber 


(Fg 309 3*l>) 
mg evipan anaschesia 
lach tube for gastnc lavage 


>31 


484 


Janets method of nasbingout bladder 
— syiioge for gastnc aspiration (Fg 
Jaundice due to arsphenamine therapy 
syphilis 

sulphonamide therapy 

Jaw bandagmg of (Fgi 32 33) 17 


. - (Fgi 

r fractures and dislocanons 01 
leoner’s stain for bli^-cells 


— haitiorthagic effus 


309 


I^AfiERLISO aolunon tn mooirfmg of 
2^ tpectmeni 33 

kanavd s t gfl in infection of nlnar bursa 383 
Kaolin in prevention of akin esconauon in 

fzcal flstuU (99 

Kelly a <S r Kobert) method of corsetun of 

ttounda (Fig 63) 28 

Kelo d forminon following bums 360 

Kerleya method ol intenseve oral diole 

cystography 62 

Keun s avoidan e of in operauoru on 

di2beuci IIS 

— post-operaUve 232 

Kidneyfa) (see 9/ e Renal) 

— reserve power of - 216 

— secondary contracted, blood urea clearance 

— testing capaacy of e ther organ aeparately -24 

Kifs cl ps 14- 

Kla-ip 1 suction bell in carbunclea 372 

KJebs Lceffler baoUua sums for 37 

Knapp I roller for-eps for expres* on of 

tnehoma bodies 433 

Knee cage meaiurementa for ordering of 493 

— dislocation of >■ 327 

— fraetum of trtnporary aplumisg of 271 

— rupture of extensor appaiann of 326 

— — uuemal Lgament 327 

— splint. Thomas measurrmenUferordenng 

ft ,, J» 

— SUIT in fraeoiro of femur 323 

— lubeceiiJoiia (Fg 378)341 

Knife Beets (Fg 472)431 

— Craefea cataract (Fig 483) 440 

— for opening tbsetsis 366 

— SuUinga (Fg 482) 4)9 

— Webers _ (Ft 482)439 

Knot for a uching suture to need.e (F>g tyo) 137 

— citne-lutcb (Ft 174 tj8 

— reef (Ft 172) »38 

— auigeont ^ ^ ”31 

Koebec a methoi of rcdueuig dialoeation of 

shoulder (F g z88 

Kotimann s dilator (Fg SI2) 4$! 

Kummell a disease 31B 

Kuss a needle for artificial pneumothorax 

[Fig 519) 974 


cardiac stimulant in spm 

Labocaiory normals 

LabynnKhme concuss on 

Kaemnon of gums in moth extracuon 


l-actic wad foe vaginltu 
Lacrosuna 

Lambkin s cream in ayT-hilis j 

Laparotomy corsets (Fig *4) 

Laryngoscope in endouacheal IntubautHi for 

an*lthesia (Fig 153 i 

— E. WaWon-WlUiaaa a (Fg 459) 4 

Laryngmeopy (Fgi 45S 459) 4 

Laryngetomy (Fg 460) 4 

Larynx tntubaaon of in d -spnrea following 

tbyro dectomy I- 

— methods of examinanon (Figi 458 460) 4 

Lead lotion compresses in anal hiz^ oma 21 

— — in pallianve treatment of internal 

hzmorthoids 21 

3 um in ep didymitis 4C 

— pwiomng Biagns um anlphate as anndote 48 



INDEX 


525 


Lead subacetate for prunhjs vulvs m gonorrhtea 462 
Learmonth s method of c rtettage for empyema 

dress ng (f g 206) 179 

— — — of wounds (Pg 6z) gg 

Leeches appl cation of 4(8 

Leech ng in acute glaucoma 442 

Leg abduct on frames for measurements for 

ordering of 493 

— bones fractures of temporary splinting m 271 

— figure of 8 bandage for {F g 2S3) 14 

— fractures and d sJocaiiona of 

, , , (Fgi 357 374) SJfr-jjS 

— functional use of during treatment of 

frac^es {F g jajJ 278 

— urunooilization of for venoclys s (Fg 121) 82 

— trdema of prevention of (Fig 326) 278 

— planet bandage for (Fgs 302 304) 2j* 

— and thigh plaster bandage for 2J9 

Leishman a sia n for blood cells 3S 

Lemon |u ce to neutral 2e corros ve alkal s 486 
Ijpio p ra lelerohamorrhogi/t in unne SS 

Lwcin in unne sucroscop rsl appearance 

, (fi g 74 E) 49 

Leucocyte c^nt (Fgs 68 70) 34 

m Ochsner Sherren treatment in 

appendiatis rps 

L-eucocytes in unne j2 

Leuconheea (Fg 439) 399 

Ligamem(i) crucial rupture of 327 

— eztemu of ankle sprains and rupture of 332 

— mtetnal of ankle aviUi on of with fracture 

of esnemal maUeolus (Fig 373) 334 

— — ef knee, rupture of 327 

— lateral external efankl«>oint ruptureof 252 

— — — — spra n of 251 

— patellar avuls on of 326 

— rttpeitre 0/ ift 

— luspenson intantill<ctoiny(r/i 443 444) 405 

Lagatureli) forceps for earrying Brownes 

(Fg 447) 407 


— and uiiect on of varicose v« ns 

(Fit 423 424) 388 

— of Internal luetnorrho ds (Eigs 247-249) 213 

— and sutures (Fgs 168 170 >36 

LUlingston Featson tnifiaal pneumothorax 

apparatus (Fg 517) 472 

Linctua codein» 160 

— — to pnsduce iputuat in bronchiuci >52 

— lunplex for unproduci ve cough 60 

Lip bleeding from (Fig 1) f 


— and obve o 1 ui cholangiography 

— in seminal vcs culography 

— urethrography 

Liq ep spasticus and line fetri perchlor for 
vulvar pap Uomsta 

— plumbi subacetjus and catechu n threat 


Lurnbar puncture (Fgs 427 430) 392 

— ~ m collapse in mtravenous anarstnes a 12 

— — needle for suprapub c cathetenzaiion 

, , (Fg 262) 233 

— — to reduce intracranial pressure 166 1S8 


Laing ( ee also P^monary) 

— abacesr post-operat ve r 

— mass ve CO lapse of (Figj 187 188)1 

Lymphang tu 3 

L^Pinphat c glands cerv cal suppuratmg 3 

of gtom suppurating 3 

Lymphogranuloma inguinale sulphonam des 


indicated in 129 

Lloyd a plaster opener (Fig 314 3I5) 26S 

Lobeline after ether convuls ons 13 

— n septic bronchius IS4 

Logan s bow in hare Up operauon 

(Fgs 449 430) 409 
Louo rubra dressings after rectal operations 206 21C 

jn chancre d 466 

Lovibond comparator for measurmg pH of unne 42 
Lower 1 mb (us Leg etc.) 

UP L tourruquet (Fg 20) J 

Lubf cant Sot recul catheter Iig 

Lugol s loluuon m ihyro d cases 169 170, 171 


Lyad douches n leucorrhrea 399 

T^ACDONALD S box (Fg 273)240 

>v2 jkiacMahon a exerases n empyema 

(Fg 208) 181 

MagiU s nasal catheter for endotracheal anzs 

thesa (Fg 154) 122 

Magnesia as antidote m oxalic acid poisoning 487 

— milk of as apenent m renal operations 

205 206 208 209 

— to neu raiue corros ve ac ds 486 

Magnes um phosphate m Unne 31 

— sulphate as anudote in poisoning 487 

— — fl cerebral irnuuen I67 

— — dressings af er opening teb orecral 

abscess 471 

— — — in auditory furuncle 4x3 

— — — hand mfertiens 384 

eisenu _ roy 

— — fooienuuons In abscess of breast 3S7 

— — and glycerin dressings in urbuncle 372 

— — 10 red^ nirscramai tension 166 tSS 
Magiufying spectacles for eaeminat on of skin 

• i. A .. S04) 4St 

Maingots T tube for drainage of conunon 

bleduct (Ftp 319) 190 

Malaise following serum iniercon 77 

Malar bone fractures of 309 

Male gen ul organs minot operauens on 

(Fgs 278 294) 242-049 
Malecoc catbeier (Fg 270 B) 239 

— — n suprapub c catbetenxation 

(Fgt 263 26s) 234 
Ataleotus external fractures of (Fig 373) 334 
Mallet finge 308 

Mandel x as urinary antuepne 228 

Manganese injections in carbuncle 373 

MaiupulaUon to prevent adhesions in bruising 

and sprains 230 253 

Maiupulaove reduction of dislocation of term 

lunar (Fg 348) 305 

— — fractures 273 

of external condyleof humerus 296 

— - — . — olecranon 2gg 

— ireatroenr of foot condiuons 

. „ (Fgs 282-391) 343 349 
Manometer tp nal Guy a Hasp tal pattern 
. , , , (Fig 4JQ) 293 

Alaneouztesr for tuberculos j 453 

Alany tailed bandage (Fgi 35 36) ig 

for abscess of breast (Fg 405) 368 

thorax 19 

Alaptaars de in syphilis 4$3 


Alaafcfi) cellophane for assistants at operations 

, (Fg 163) 133 

— £sce for oxygen therapy (Fgi 19s 197) 172 

— Sdummelbusch s (Fig 159) I25 

Aiatsage for bni ses and sprains 230 233 

— cardiac n white asphyaa (F g 17) ii 

— for Ite foot 343 

Alassaging the prostate (Fig 294) 249 

Adasusol dressmg tf er arcumc s on (Fg 284)244 
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Maxwell aruficiai pneumothorax apparatus 
.. e I 5*7)471 

Majo a operaoon lor umbil cal hernia adhesve 

plaster dressing after (f / 48) *4 

M & B 693 /« SuJpftapjTTdme) 

M & B 760 (jre Sulphaihiaaole) 

Measurements ibr splints appliances etc. 

laKing of (Figi S*9-SJ4) 49* 

Mea otoBiy _ (Fg a«7) 245 

— lOT reltnuon due to atone behind meatus 235 
Medial operations Fg ^14-524) 4*7 47* 

~ al admmistrat on and 504 50S 






4»W9S 


Med co-legal reports 

Medina] as hypnot c t49 

Mebomian c>7ti ffi.j 47a 473) 4M 

Me!*na remote pos -eptrati e i47 

Melanin in unne 5a 

Melanou sarcoma of choroid vertial secuon 
. of ‘S'® . (Ftg 492) 444 

Membrini Bacada CSnrapnell a membrane) 442 

Meningeal imtatson in nfsnts paracenies s 

rympaiu in 415 

Meningococcal infections suIphapjTidine in 

Jdt 3«5 


Mereunal d ureoa 

— plaster for bo Is 

— preparations us aiphilis 

Me curoehrome in BarthoLiuus 

— » bladder wash 

— dressings in ehancn d 

— for gonococcal Tsgusibs 

— mgationi m nephrostomy 
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rho di 

— m pen urethrsi abscess 
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Mercury niiri e of in oliary blephantia 

— oxycyanidesmgauonj to gonorrhsa 


— perehlonde m ardiovsscular and v sccral 

lyphd s 44j 

— • — gonorrheal con uaAivius m adult 43) 

— — ophtbalm a neonaconim 433 

— ^ trachoma 435 

Mersalyl as mercurial diurcuc 470 

Menhiolate as antiseptic m blood-pUsma 94 95 
Mctaarpals fractures of 3^ 

Meiasuuc compl auons m gononbers 460 

Metaursal bar m hallux nodus Fg 39S) 353 
Nleta arsals fractures of 337 

Meihsemoglob n spectrum (Fg 72) 4d 

hlethjlene blue coloured urine due to 40 

as urmiry antsseppc rag 

Meth>lsulphonal as hypnotic and analges c 149 
Michels dps {Fg sgi) 141 


Aiictoscope slide for examination cl shin 


<Fg 74 75)4* 


(Fig 415 ») 3*0 
palmar space infection of (Fg/ 417 4*9 3*2 
Milhofmagnesiaasaperent n rectal operauons 

o) aod 70S 309 
— secretion reduction of m breast ab ceis gdg 
MiUbank d p in first aid treatmeoc of frxc 

tures of leg (Fig 3J6) 267 

Millet Abbott tube toe intestinal arpiranon 

(Fg 144} 100 

Mills s sucuon bougie (f«g^S*3) 45* 

Molar teeth, extraction trf 44* 449 


1 and cystotoroe (Fig 4!6) 440 

— eye bandage (Fg 30 16 

Morzx diplobacillus of conjunctivitis due to 43s 
Morph a tsee cl a Op um) 

— sn burst abdomen 00 

— depress on of^rough reilez by lys 

— hiema emei ■ IB 

— for pa o in fractures 272 

~ — po soiling 490 

— ptcmcdicxuon m e opan anziibesia 13a 

— in pre-open ire medication ith 

— for shock in bums 355 

— luppoc tones in ecu e prustiutis 4S9 

— in treatment of Imnophjs s 477 
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— ulcers of eaxmuiat on of swab from 37 

Mouth washri after teeth extrscuon 439 

A1.R.C. blood iransfus on outfit (Fig 136) 93 
Mucus m unne 41 34 

Murphys rectal cannula (Fig ill) 78 

Muscle's operaaoiuon periods of inapaci y 

following 300 

— twuchngs sn enpan anesthesia S32 

Muscular strains and rvpiurn 252 753 

Miisculosp rat palsy m fractures of humerus 293 
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— — ui fractures 282 

Mynogotome hagge 1 (Fig 465) 4x4 
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— — ingrowing (Ftgi 392 393) 338 
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, ^ II6-11* 

Sa code, basal wild nitrous onde anssthes a 120 
Sasal (Mc e/ o \eee) 

— bonea fractures of 309 

— esibcters Magill a for endotrachea) anca 

thaaia {Fg 154) lai 

for oxygen therapy (Fig 194) »72 

— dueharge ioUowuig )ure>lip openuona 410 

— obstmtion 413 

— polypi 413 

— route for gaitnc aspiration (Figi 137--t43) 97 

— septum dcviationsM eaining otntruciuin 413 

— speculum Thud chum s (Figs 452, 453) 4" 
* /— ,/ B Cema” 
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— • bandage lot ^ , 

— and had bleeding front irtencs of (Fig 1) t 

Necros s, a sscular of femoral had 317 

Needle(t) for amfioal pneumothorax 

St9-52t) 47* 

— pinusona end Dunlop s, for intramuscular 

infus on (Fig jr$) 8j 

— eislemal Purves Stewan a (Fg 43J) 394 

— disasson (Fg 475)436 

— for m ecQon therapy ordering of 49 

— insertion of for venoclyais 81 

— intadermic (Ftg 100) 71 

•— incrunuscular (Fig 101) 71 

— for lumbar puncture (Fig 427) 39 

— ^ itcnluation of 69 

— Sevensons (Fig 424)389 

— and stylet, sternal puncture (Fg 316 4N> 

— threading of (Fg 175) 138 

Needle-taiching for eps Browne s (Fig 446) 407 
Netsoo e posture bed for drainage of bronchi 184 


Necrfiiutalai basal lu 
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443 444 


Neo-hydnol la bronchography 

— urethrography 
NeMXOpin as urinary annsepuc 
Ncphtios, chrotuc, blood ures in 
Nephrosdeco/is mabgnant, bloed-Kirea cl 
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Nephrostomy management of . 

Neptal as mercurial diuteuc 1 

Nerve le ons m fracturei a 

— suture operanons periods of incapac ty 

foUovi ng 5(k) < 

Nervoussytiem depress onof npo5oninf487 j 




ipy 


Neutosyp^tUis 
Neucraliza on of corros es m poisonmg 
K coun c aad for vn miiing m sulphapjT dnie 
therapy 

914 (see Neoarspbenaimnes) 

N tr c ac d te t for bilmuna 
N tnto d cns s in arrphenamme treatment of 

5> phiLs j 

N trogen non protein inblood in renal disease 


N trous oxide antcsihmia <F n 149-158)119 

and evipan anzsthe la in paraphunosia 

Ktschkes scrotal bandage (Ftr )9) 19 

No 5 Ji_(«« ale Nasal) (Fig» 452^^7) 41s 


— — in reduction of fractures 

— -- for teeth extract on 446 

— amestheozation of urethra (Fgi 288x90)246 

— uiiect om n fractures 272 

nip ure of internal i gament of fence 327 

— — — ligaments tft aJX 25) 

— po loniog 1} 

Noxale. eceenine for synnge nhen making 

intravenous in ecuon (Ff 104 72 

Nurt ng ipstnictions m Oehsner Sherrtn 

rtgi-ne 196 

— s an house surgeon and 50) 

— — medical care of $oS 

Nux voffl ca and immomjm carbonate as 


f^ATMEAL for test meal preparauon 472 

Obes ty pre-operative preparauon in no 
ObsteCT aan's hand in paiainyio d tetany 171 
Ochsnei Sherren regime in acute salp ng c s 404 

appendiatis (Ff 239) 194 

Odantilgia 44s 

CEdema of fingera in fractures aSp 282 

— — — prevenuon of (F g 323) 276 277 

— followng serum injecuon 77 

— generalued mercurial d urcuca in 470 

— of leg m f actuies prevent on of (F g 3X6) 278 

— in prevenuon of wound healing 146 

— of roe* m frocTuros ^ zSt 

ffisirone m temie vagmius 400 

Officer a appara us for contmuoua dnp-blood 

ttansCus on (F g J33) 90 

Oil soluble anisiheucs n rectal aurgery 

(Ftg 251) 215 

0 ly dressmgs n infected bu ns jyg 

Olecranon process fracture of 299 

01 guna 225 

01 ve o I enema 104 

— — and gruel enema 104 

— — — — af er rectal operauons 
It) odol m cholans ography 

management of colostomy 


— _ for ste^izauon of synnges and needles 70 
Omnopon premcdica n n ev pan aniesthesia 

tjti. 231 

— and icopolanune in pre operativemedicauon 117 


Opactd m cholecystography ui 

Opaque meals and enemas preparauon for 61 

Opmtions ass sung at (Fgi 163 175) 133 139 

— death *1 result of reporting to coroner 

— obtaining permiss on for performing 

— periods of inc*“ — — 

Ipblhalcn a Egy 
- neonatorum 


Ophtbaimoscopy 
Op um (see alia Morphia) 

— as hypnotic 

— and lead n ep d dytmtis 

— po soming dugnosis from o 

n permanganat 
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346 


— and starch eneina . 

Opuc atrophy ophihaimoscop c appearance 

. (Fg 494) 444 

— d.sc (Edema of ophihaimoscop c appear 

^ ... 493I 444 

Oral (fee ate Mouth) 

— hygiene pre-operauve 106 107 

— pyelography 57 

Organ c albutninuna 
Otthoform lor pam after tooth extraction 
Os cslas fractures of 

— — spu on causing painful heel 

Ouoa enetnal 4ea 

— media acute (Figs 465 466) 424 

— — chronic tuppuriove (Ff 467) 425 

— n infants 425 

Otoscope electric for eitimnation of ear 

.CFgi 442 403)421 

Oxalate erys als to prevent cloiung a Mood 

tpecunent 3l 

— — tn uruia (Ff 74 O 49 

— mmute Wmuobe s foe bone-marrow 

specunens 471 

Oxal caeid poisoning, magnes a *t anudoie 487 
Ox b le eneina 

Oxygenandca 

— admnustrauon in fst embobsm 

— — post-operative thyio d cniei 171 

— carrying capacity of blood in CO poiionmg 488 

— tents (Ft 198) 173 

— therapy n surg cat ihorac c cases 

(Fgt 194 198) 172 
Oxyhamogfob n spectrum (Ff 74) 45 


104 

188 


OxiUT 


p»m. 




method of 

„ (Fig 99) 70 

— Oehsner Sherren rigune m appendiatis 196 

— and sbo^ in po sorung 490 

Palate deft 41 1 

Falmac bursa uifecuon of CFgt 414 416) 379 

— epacr imAVe infecuoa ct If 41 417 419) 3S2 

Mpat on ui gynccolog cal ezaminauan 397 

Pancreau cases management of — 


ftpiUiEdema c^hthalmoscop c appearance 
(Fit ‘ 

Pa^Uoma of bladder cystoscop c record ir 


434 


— (Fgt 465 46S) 424 

63 Paramn as aperient m rectal operauons 

205 20$, 208 209 
— snstiUat ons for pam in cysnua 240 

Paialdehyde as basal narcouc 117 
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Pneumoihoras, spontaneous treatment of 478 
Poisoning, aaite, counteraction of effects 

immedutely eiwangeruig life - 487 

— — removal or neutralization of poisons 483 

— — treatment of - (Fig 528) 482-492 

— opium diagnosis from other u 

(Fig 468) 427 


before tnntbnia 132 


— — In bronwieetatict 

— . •>_ lung abscess • ija 

— •— prone in f««il fistula (Fig aja) aoo 

^ — — louer abdominal cases <Eig 229) 194 
— * ~ for uneenseious Coleman s meinod 

(Fig 193) 164 

-- treatment of collapse (Fg 15) 7 

Postural percussion drainage in massive 

collapse of luag (Fig 188) 13s 

Posture in uier treatment of rectal operations 209 
reduction of intracranial tension ib7 

rotam a asp cator 476, 477 

Potassium acetate for post operative retention 233 

— bromide as hypnotic I49 

— as ledauve in head injuries 

-- chlorate gargles for mouth lesions m ^ 

.jdideinca 

— to liquefy sputum in bronchitis 

— — m jypJuli* 464 

— pcrtnanBanate as antidote in po swung 487 

bladder wash - 237 

— — itngaiions in gonorrhcta 457 460 

— — rectal washouts in gonorthxa in femde 462 
Poll Dupuyiien fractures of ankle (Fig 370) 333 
Pottet a preventive treatment ofpiaralytic ileus 199 
Powder blower for '••• — <-K-on.- 

ontis media 

Precordial ice pock in post operauve ihyroii 
Pregnancy miection of varicose 


46J) 4 


386 


Popl teal abscess - - 

Position of assistant at operations 136 

— patient for adminittration of enema 102 

— — application of plaster banitoges 235 et seq 

— — m bronchography (Figs 87-89) 63 

”■ — for lumbar puncture (Figi 428,429)392 393 

operation - 135 

“ — mpreventionofrnassivecollapaeoflunB 

, . , 187) rJJ 

lor removal of tonsils - 405 

— in treatment of concussion - - 164 

for urethrography - (Fig 80) 60 

Posterior ihuioseopy (Fip 454) 413 

Post monem eraminatiofla notes on - joS 

— — payment of fees for conduction of - 5 10 

^ — m Scotland notes on - » 511 

Post operaiive cholangiography • 63 

— hiematemesis 187 

— ' hypnotics asd sedative* > 14* 130 

— . puiBioiury eomplicauons 

(figs 187 188) i5i-i«9 

— retenuon 233 

Postural drainage of bronchi (Figs 113 zts) <84 


13 
t6s 

.) 427 

4ZS (^oseptas 
4<3 " 


Proctoclysis • . . (Pg mj 

ProcKiscope tubular - - <Fi^ 234) 203 

Proctoscopy - (Figs 234-236) 203 

Procurator Fiscal reportmg deaths to 511 

Pkcmcerone in threatened abomon - 401 

Prolapse of uterus and vagina pessary treat 

cnent (Fig 440) 402 

Prontosil Tubtum coloured urine due to 40 

— soluble in therapy 361 

. -jsepas ne in therapy 361 

Prostate massaging the (Fig 294) 249 

Prostatectomy hemorrhage after 

(Figs 275 376) 240 

— Hams s operataon bladder washes alter 238 
ProstaCic abscess recennon of urine with 235 

— and bladder cases management of 

. 237-241 

— cemtula Ultzmanns (Fig git) 45S 

— enlargement, eeute retention due lo 

. . (Figs iSt 260) 232 

— mvolvement in gonorrhua 457 

— obsCtucuon, blood urea in 218 224 

— threads m unne * * 54 

Prosutiiis acute retention of urine with 235 

— and vesicul dj in gonorrbaa 459 

Frotargol in ciliary blephantii 430 

— contra ind cated after probing in lachrymal 

obstruction 439 

— supposKones for rectal infection in gonor 

rbcea in female 463 

Protein t carbebydrace diets m wound healing 147 
~ plasma in renal disease 219 

Ptoieosemunne » 43 

Prurtusanl inieetion therapy 215 

— vulva in gonorrbsa 463 

Psoas abscess (Fig 380) 343 

Pubbe hospital administration and S04 

Puerperal infecnpn sulphonamidei in • 363 

— rttrovets on of uterus pessary treatment 403 
Pulmonary (see also Lung) 

— compl cauona post operative 

(Figs li 7 , 188) ISI-I60 

— congestion, venoclysis contra indicated in 83 

— embol sm pcet operauve 23I 

— infarcuon prevenuon of 152 

— suppuration pottopeiatve <37 

Pulpitis (Fig 496} 443 

Pulse during anasihesia 125 

Pulse-race m concussion 162 

- readings m Ocfisner Shema Sseauaeat in 

19s. <96 


appendicitis 

I atomac in fieca! fistula- 


<6; 

Pulv cret atomat in fecal fistula - 199 

Pupils in unconscious lUies i6i> <65 

PusgMsan in acule glaucoma 44’ 

Pur^ra bsemorthagica due to aisphenainine 

therapy in lyphilia 46$ 

Purulent cwiiuncuvius acute (F g 47s) 432 

dennauus m fracture treatment • 28’ 

Purves Stewarts asternal puncture needle 

(Ff 432) 396 

Pus ttpuated from chest (F g zoo) 

— casu tn unne - (Fig 75 C, 2) 54 


(fig : 


microscopica 




PremoUr tee 
Pre-operadve 

— preparaiic 

of site“of'cperation (Fg 167) 235 

Pressure in causauon of bed sores 373 

— sores in fracture treatment 28I 

Pnbram s method of removmg impacted stone 

in common duct >9* 

Pricked finger while ass sung it operauons - I39 
Fntchard 1 lorceps for packing nose (Fig 4J6) 4<4 
Probe, C-ouper s - (Fi# 4*4) 439 

— Playfairs - - - (Fig 43 $> 39 » 

Prociocaine local ansslhes a In rectal surgery 

(Fig 251) 2IS 


1 extracuon of 448 449 

ned cauon and basal narcosis rs6-sj8 

I - - (Fg 148) 106-113 


(Fig • 

Fyetectan in excretory urography 
Pyelography oral 

— retrograde - (F g 

— subcutaneous , . . 

Pslonc stenosis avoidance of dehydnuon 11 

‘ vomiting of 
PyorrhtEa alveoUris 
pyramldon coloured unne due to 
^ndnun, coloured urine due to 

r^UADRICEPS avulsion of - - 
V — drill in fractures of femur shaft 
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Quadr ceps wasting la fractures 
Quassia anihe mint c enema 
^eckensiedt s test 

Quinine and ueeditne for Znjeet on of iiursi 


15 ADIAL bursj Infect on of (f in 414 416) 379 
Rad ography (tee e/ o Pj elography etc ) 

— in dislocation of semilunar bone 

, , (Fgl 34* 347) 304 

— drainage of common bile-duct (l-it aao) 190 

— empyema (Fg ao?) 1*0 

— fra mres of carpal icapho d (Fig 34J) 303 

— — shafts of leg hones 319 

spine 310 

— of gastro-intestmal tract (F gt 84 8s)** 

— in infection of tettnmal pulp apace gf 

fingers 37I 

— of nasal s nuses 413 

— m pen ap eal abscess (Fg 49«) 44S 

— reducnoa of fractures a73 374 #75 

— sprains tst 

— mberculos s of hip 340 

Radiolog cal department house surgeon n 

Raditfculoae dislocauon infenot * 

of rad us }9l 

Radius Collesa fracture of (Fgt 344 344) 301 

— d sloeaoon of sthf aeture of ulna 301 
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